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The Draken’s cockpit was a sought-after 
position for Swedish fighter pilots, who 
valued the aircraft’s performance, agility 
and high pilot workload. The bulged 
canopy gives adequate vision except to 
the rear. 




A single ADEN 30-mm 
(1.18-in) cannon is positioned 
in the starboard wing root 
where it is easily accessible 
to ground crews. Gun gas is 
removed from the intakes by 
the natural airflow across the 
airframe. 



















































Modern Military Aircraft 


Modern Military Aircraft is a fascinating and 
informative guide to over 120 of the most 
important military aircraft since 1945. Its 
information-packed pages contain a broad 
range of aircraft, from hi-tech super lighters 
such as the Lockheed Martin F-16, Lockheed 
F-117 Nighthawk and McDonnell Douglas 
F/A-18 Hornet, to the aircraft they were 
originally designed to counter, Russian types 
such as the MiG-29 'Fulcrum', Su-27 'Flanker’ 
and Tupolev Tu-22M 'Backfire'. The book also 
includes current UK and European fighter 
aircraft such as the Panavia Tornado, 
SEPECAT Jaguar and Eurotighter Typhoon, as 
well as less well-known aircraft from around 
the world. 

Each aircraft is covered in detail, with feature 
boxes outlining its development, technical 
specifications, performance data and variants. 
Unique graphic features show specific features 
compared to other aircraft of the same type - 
e.g. firepower, troop-carrying capacity and 
bombload, or range and payload - allowing 
instant direct comparison. 

With a wealth of essential information on every 
page. Modern Military Aircraft is a mist foi 
aircraft levers of all ages. 


£ 20.00 
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Aviation Factfile: Modern Aircraft 


Introduction 



Fighters 

Today’s few remaining combat aircraft 
manufacturers identify five generations 
of modern fighter aircraft although 
there is disagreement on the details. 
Tlie first generation fighters were the 
early jets such as the P-86 Sabre, 
Hunter and the MiG-15 and -17. The 
second generation was usually 
supersonic and featured integrated 
electronics and guided missiles - 
examples include the F-4 Phantom, 
MiG-21 and Mirage 111. Third 
generation fighters such as the F-l6, 
Mirage 2000 and MiG-29 introduced 
digital electronics and integrated 
systems. Many had 'll y-by-wire* control 
systems. The fourth generation 
encompasses the new fighters such as 


Above; The Euro fighter Typhoon features 
canard forepianes to enhance manoevrabifity. 

the Gripen. F/A-22 and Typhoon. 
These are characterised by some 
degree of stealth and totally integrated 
weapons, controls, displays and 
sensors, Russian manufacturers in 
particular claim that their latest 
prototypes represent a fifth generation. 
Despite these technological 
breakthroughs, the world's air forces 
still field large numbers of second- 
generation and quite a few first- 
gene ration fighters. 

Bombers 

The definition of ‘bomber has blurred 
over time to encompass light attack 
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aircraft such as the Tmbraer A MX and 
the A-4 Skyhawk, and those equipped 
largely with air-to-ground missiles rather 
than ju.sr bombs. The medium bomber 
category is now occupied by fast, 
manoeuvrable aircraft such as the 
Tornado IDS, Su-Ai and the F-1GIT The 
Boeing B-52 has outlived all its 
contemporaries, and will continue to do 
so if plans to re-engine the surviving II 
models come to fruition. The Tupolev 
'Bead series beat the B-52 for 
production longevity, rolling out of 
Russian plants at a slow rate from the 
1960s to the 1990s. The large supersonic 
bombers, the US BUB and the Russian 
Tu~l6Q may look similar, but the latter is 
much larger and more powerful, if 
much rarei’. At over $2 billion apiece, 


Top left: The Sukhoi Su-27IB is just one of a 
formidable family of strike aircraft. 

Top right: The Lockheed F-117 Nighthawk first 
saw major action during Operation Desert 
Storm in 1991. 

Above: The giant An-124 Ruslan ‘ Condor\ the 
largest production aircraft in the world, 
provides an important strategic airlift capacity. 

only the world's sole remaining 
superpower could afford something as 
‘out of this world 3 as the B-2A Spirit. 
New generation guided weapons have 
allowed such Cold War leftovers to take 
on roles such as close air support that 
were previously the domain of tactical 
bombers and attack aircraft. 



















Below; The US Marine Corps instigated the development of the 



Transports and tankers 

No nit Iijrv or army fights wiihoui 
Usupport. today largely provided 
T\ sLi i:-■ jjo and tactical airlift. Most 
heavy niihiaiy freighters follow the high- 
w bg lour jet layout established by the 
Lock! iced c | 1 1. The ta< tical equivalent 
b the < 130, found in almost all western 
air If rues, and used from the Sahara to 
die An La retie. There is no direct h a stern 
Bbc com- -Tpan to the C-130, but 
Aim ' An 24/26 and An-12 are 
almost as ubiquitous in the former 
li ^vh Hloe and the Third World, 
hi-fIj:i 11 nsiidling revolutionised 
rntS Eutry aviation. To refuel the onee- 
krvi[l hu 'Ttber Meets t the l ISA built 
SfKi !i 1 ' d tankers and most other 
Haliom, inverted airliners or bombers 


themselves, The invention of die 
‘buddy pod' in the 19T Is allowed even 
the small air forces to have a tactical aii 
refuelling capability, 

Naval aircraft 

Developments in a ire raft-carrier design 
and operation revitalised naval aviation 
from the 1950s onwards. 'The angled 
landing deck and the mirror landing 
system improved safety, while nuclear 
propulsion and nuclear weapons made 
the DS ‘super carriers 1 the most 
powerful and versatile military vehicles 
ever created. The near to medium 
future will see the creation of more 
‘large deck'’ carriers as several navies 
pul the fourth (or fifth) generation of 
fighters to sea. 


Introduction 



Below: Lockheed C~130s overflying burning oil wells during the 1991 Gulf War. This versatile aircraft 
has seen more than 40 years of service in many roles. 














Aviation Factfile: Modern Aircraft 


Aermacchi 


MB.339 

4 Advanced trainer • Light strike • Frecce Tricolori aerobatic aircraft 



A beautiful aircraft and a delight 
to fly, the Aermacchi MB.339 is 
the standard Italian air force 
trainer which has also been developed 
into a potent light-attack warplane. 

It is familiar on the air show circuit 
thanks to its appearances with the 
Italian national aerobatic team 
Frecce Tricolori, whose dramatic 
flight manoeuvres have entertained 
crowds in 32 countries. 


A The MB.339 has followed in 
the footsteps of the older MB.326 as a well- 
harmonised jet trainer. It is not as advanced 
as the BAe Hawk series, but is a better performer 
than the MB. 326. 
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Aermacchi MB.339 


Tip tanks ► 

Like the MB.326, the MB.339 
has wingtip fuel tanks. The 
attack-dedicated MB.339C 
has larger tip tanks. 

▼ Prototype ‘K’ 

The M8.339K only exists as a prototype. This was a single-seat 
dedicated light-attack variant with a limited air-to-air capability. 


▲ Neat cockpit 

The MB.339 has a neat 
cockpit of conventional 
layout. Unusually the ejection 
seat has two handles on 
either side for firing. 



A Italian air force 

The largest user of the MB.339 
is the Italian air force. Pilots 
complete 180 hours on the 
MB.339 after flying the SF.260 
light trainer. They then convert 
to fast jets. 


▼ Straight wing 

Unlike the higher performance Hawk and Alpha Jet , 
the MB.339 has a straight wing with a swept 
leading edge. This gives more stable handling. 




FACTS AND FIGURES 


> The MB.339 introduced a 33-cm (13-in.) 
stepped SICAMB/Marl irv Baker Mk 10 
"zero-zero 1 ejection seat. 

>■ Lockheed sought to sell licence-built 
MB.339s to the US as the ‘T-bird IT. 

V Just one of many export customers, 
Eritrea bought six MB.339Cs in March 
1996. 


>■ Six Argentine MS.339A fighter trainers 
were used as warplanes against the 
British in the 1982 Fafklands War. 

>■ The MB.339K is a single-seat version 
designed exclusively for light attack. 

>- Operators of the MB.339 include Dubai, 
Ghana, Malaysia, Nigeria and Peru. 




















































Aermacchi MB. 339 


PROFILE 


Aermacchi’s 
fast trainer 


Powerplant: one 1 A?a-kN (3,990-113 -ihrust) 
Piaggio-buill Rolls-Royce Viper 632043 lurboj&t 


B ushel upon Acs muffin 's 
cruller Mb.32(> used by 
] 2 nations, ihe MB 239 
> ■ -ks hot' but Inis ven docile 
i ir.Tmg qualities. I bis makes 
■ i for flight inslmcrian y r et 
i!-, Itv adaplabk for eon that 

ciuites. Ilie MB. a. 6 is first arm 1 

.. ji riTiusi ;.i train or w hull has 
Hillghl ifunisaiid-, ot I.i ■! ji■: 
ii ;■ kails !iim lo II) In sun ire 
u nil st a cm aii I> >i. il WAS an 

i ! llCi L Ssflll i. ()|llfX'lil( )l' i i 11 II 
,iHarm's 11 VVI'S l ojnpclilii )i. 

l i i icu pi rniipry U.iiiu-i lm 
id. IS Ail h nee and K.ivv, 


MB.339PAN 


The Gruppo Pattuglia Aerobatrca Nazionale, 
better Known as Ihe Frecce Tricolon, have 
used the MB.339PAN since 1982. This is a 
special version for the team, with the tip 
tanks removed for agility. 


but die MB.339 lus 
considerable military polenlkd. 
and a single-seat attack veision 
has been evaluated. The two- 
seal lead in jig]Her h.liner 
variant is designed lo curry a 
\vid>- variety nl w mpum in 
teach fliture lighter pilots, how 
It > I ire il)i iil and can I>e uso I 
as an cflgciiw ' g I it at lack and 
:mt i ship) ling strike aim. II. Ihe 
MI j.A.VX has Ikti i < a'deica I 
I n tin. I\< gal Nevs /.ealaiul 
Air hlive. I lit h purelused 
IS in May IWO (n repl.ue ijic 
si u eessl ul I >iH \cu y Id itisl i 



M3-J39J? 


Above: The Italian air force 
aerobatic team, the Frecce 
Tricolori, show just how 
impressive the performance 
of the MB.339 can be in 
the hands of expertly 
trained pilots. 

NliikemuMei. The single seal 
Mb.3 WK is unlikely it> see 
< ipiaalK mal sen it e. 


t ! h Mfi.Agl'i. Ii JIV.Mhf V.” . !l U if 

I l IO Instructor m IfW fSBI .Sftol tSgrftiltJy 
imiM'nvwil tiuih cock] .-irs;. "s'.'irr nr 
pr-rvr-sijnsation and oual controls A gunsicihl 
can also bs lined to the n@gr oocfepK lo nfiow 
■■ jetor toirlOHiK* His Hindi l ' ; 
dump weapon naming 


Service veiling: 14,630 m (48,000 fl.) 

Weights: empty 3215 kg (7,073 lb.): loaded 

5895 kg (13,970 lb.) 

Armament: provision for iwo 30-mm or 
multi-barrel 7.62-mm (.30 cal.) guns, 

AS. 11/AS, 12 oi Magic rriissifes. Or up 10 t&36 
kg of bombs (including iwo 340-kg (FSCMb,) 
bombs on inboard pylons) or luel tanks 


Dimensions: 


Urns iramboyanl cotais scheme is 
if ;■ r: I fur Ihe f.Min. i ••"u■ ■.i• 
f^Vi HWOrk for ttW air k irta-'s 
MB.339S ie a light grev will i 


span 10.86 rn (36 it.) 

length 10.97 m (36 ft.) 

h -- 1 |hl 3.99 m (13 It.) 

Wing area 19.30 ni‘ (20fl sq. ft.) 



ACTION DATA 


SvMeMis fitted lo Ine MB 33 9C 
■ lesion include laser rangerjnrf&r. 
I . i Ii«rjd-up i-teuiay a.-et 
i| aiminq computer. 


The main unctercertiage retracts into the .wing. 

Ir hag an anii-skcf braking s^en and js capable 
ol operation from somi prepared sirfeices. 


I win ventral ElrakeE ate lilted to 

i i .. i 

siaimrty al hagh angles ot attack. 


Despite I is age and lack of powtir. AptnacChi 
Opted lor the flails Royco Mpetf turbofSt* 


Aermacchi light civil and training aircraft 


H MR. 308: This light two-seat eshlhI aircraft 
tan developed ri the early 1950s. It was 
f -t! by .i i Mnlmenlii? C9P Icwr-cyllndtfr 
•!i.-rl engine and Iwd a wooden ! jtselnge. 


■ MB.320: The was a six-saat twin 

engined leering machine wilh a wooden wmg 
Musi uj the fuftofage b+-l i.nd Ihe nose was also 
of w&ftden construction to radur-a costs. 


H MB.323: PowarGd by a Frail S Whitney 
radial air-cooled pinion engine, ihe MB.323 was 
a i iu .ii tra to sealing iwo In tandem. Although 
if was □ line design, it never entered service. 


■ MB.32b: Pie MB.326 was a yeiy popular 
design which achieved wide expnn success as 
well as being Elcence-burlL m Australfo arKf Brazil, If 
also uaed Ihe Rolls-Royce Mpoi lurbojet engine. 





MAXIMUM SPEED 


Ad'ivijiit r;.,l ii;i,.-ifirs corivrtfl pitnls l<om living L,i:iic Irainers which 
lypic.iliy .1 m;i^mum spead or around 500 kndi (300 m.p.h.), 

to j&i ipgtiiufs, which usuany have a niaxjimim speed hi sea level nl 

ever 1P00 knnm fgOd m.p.h.J. These speeds allow I hem lo porform 
light nllacx niisstons w.-lh a reasonat u .jriuuni of ■ ucuirvj 


MB.339A 


SOB knu'h (557 ifi.p.h.] 


L-39 ALttMODS OSO tm.1i [527 m \ i .It. | 

ALPHA JET S1EJimft|5SB tfl.p.il,] 



WEAPONS 


:MirjOrvViiy T. i' II i. i 
qapebllfty If. Vrinl lo 
martv ‘ nidll ntr lorces. 
and FJII tlm noun 
dnsjgns hnvo "xinni' 
nbiilly iu drop ligtil 
Uonihs or missiles, 
iHlticr lor woflpon 
trail 1 :ng or operfiipanal 
use. The MB.339 
can Iso ontl slup 
" 

pods, 




MB.339K ALPHA JET AUATItlft 

1935 >,ti 25DB kg 1 DOd kg 

(J,257 lb.) (5,500 lb.) L2.2D0lb.) 


MAXIMUM TAKE-OFF WEIGHT 


i- : ' • • •; 

cflpptaig Ihrm hie tost 
advanced iTPisners, 
t**Cl I as EhC Al[ihf| „IM 
and ihd i i.iwk, bni 
rhorA CQpahtti thnn lliu 
< '•••' ■ ■ 
ir ocirmim Ink., 1 off 
'.Wlijlii noHiJC-ls Uii'i 
Tlu‘ Alfih.,1 .Jnl 1m:. 
twin engirt:?, ,-jnd: a 
high standard 
i>t-|i.'ipmefil, giving it a 
Iwqli welgfU 


L-39 ALBATR0S 






































Aviation Factfile: Modern Aircraft 


Aero 


L-39/L-59 Albatros 

• Czech-built trainer • More than 2800 built • Ground-attack variants 



T he L-39 Albatros, successor to Aero's 
earlier L-29, continues to be Russia’s 
standard trainer. More than 2000 
L-39s were delivered to the former Soviet 
Union between 1973 and 1989. The type 
has also sold well outside the former 
Eastern Bloc. Serving with the air forces of 
at least 16 other countries, the Albatros has 
been progressively modernised, and 
resulted in the more capable L-59 and a 
number of proposals for other variants. 


A Aero built 

3,600 L-29 Del fins to fill the 
training requirements of the Warsaw Pact 
countries. The company was eager to produce 
successor, and flew a prototype L-39 in 1968. 


PHOTO PILE 


Aero L-39/L-59 Albatros 





Trainer with teeth ► 

An L-39ZA of the Slovak air force. This ground-attack 
version has a secondary reconnaissance role and 
can carry a centreline camera pod. L-39ZAJARTS 
with Elbit avionics were produced for Thailand. 


▼ Greater capability 

The improved L-39MS has 
a stronger fuselage, a new 
engine, upgraded avionics, 
powered controls and 
larger tip-tanks. 



A More than 20 years’ service 

The L-39 first took to the air in 
1968 and entered service in 1974. 
The Soviets alone ordered 2,094 , 

▼ L-39MS demonstrator 

The first L-59s were designated 
L-39MS. Five were delivered to 
the Czech air force. 


Export success ► 

Most customers for the Albatros came from Soviet 
allies , although since the end of the Cold War other 
countries, like Tunisia, have purchased the type. 


> By removing the rear seat and fitting 
target-towing equipment, Aero created 
the L-39V for use with a KT-04 target. 

V Czechoslovak L-39s were divided between 
the Czech and Slovak air forces in 1992. 

The second biggest customer, after the 
Soviets, was Libya with 181 machines. 


The L-39ZO replaced Warsaw Pact 
MtG-17s T MiG-21 s and Su-7s in the 
weapons training rofe. 

>■ A two-seat trainer variant of the L-159, the 
L-159T, is planned by Aero. 

>■ The Czech air force has ordered 72 L-159s. 


FACTS AND FIGURES 































































PROFILE 


COMBAT DATA 


THRUST 


Wiih conaxterabty more ctvusl man Ihe ollw machines, iht? L-5St 
ha* GrtOugh powar to be a uety usekii attack aircraft, as well as 
Qi'iw ol It 11.1 vvCwld 's ttCC! .'Ql trajUGr'j. 


L-59E ALBATROS 


21.S7 kN (4.850 lb, thrust] 


G-4 SUPER GALEB 


IA-63 PAMPA 


ORDNANCE 


17.79 kN (4,000 lb. thrust) 

15.57 kN (3,500 lb. Ihrust) 


i-i trvfl wesipfn"* o lining .kkS iicjhi atiAi ••• ■ . ■! V-JI. i. . \. «\ 

Lli<B niosl capahh.i aircraft. Il can carry n cons^ui aLuJy l^rgar 
wsapon k>rKl (Man ,lr. oomiwtltorj; 


L-59E ALBATROS 
1500 kg (3.300 lb.) 


G-4 SUPER GALEB 
1280 kg (2,820 1b.) 


IA-63 PAMPA 
1160 kg (2,550 lb.) 


CLIMB RATE 


Aero L-39/L-59 Albatros 


* ilitary trainers in private hands 


I El I AVtLLAND VAMPIRE T.Mk 5 5:1 his 

1 tiir Idnca aircraft wears ihe colours 

. Vampire T.Mk 22 . Private owners often 
' 'h 'ii. n aircrflf? m unauthentrc markingis. 


■ HAWKER HUNTER T.Mk 68: Sci " 

-,x military ;iW.Uhl m:..I »ftx^cotjy*aireraM 
f his British-registered Hunter «:* uwrt by Its 
owner lb !!y to his holiday home in Majorca, 


■ HUNTING JET PflOVOST T.Mk 5P: This 
ex-FtAP Jet Provost carries advertising for an 
accessory retailer- Flying ex-military jeis is 
expensive and sponsorship helps to cover costs. 


■ LOCKHEED T-33A SHOOTING STAR: Baaed 
at Duxford In Camlindgeshire, this ex-USAF 
Irarner came® Ihe US registration IM33VC to 
avoid having to tie certificated in Ihe UK. 


Arqmillna’s 
FAMr.'t MA IA G3 
P.impri r; nfciht lu 
climb ris Quickly 
m tho (L 59E P 
1 h if - lii^njlmrj 
1o Imd wrpcMt 
fijliw the L-h&E 
has stunned 

;wr show 
t>r>wda with Us 
pert wmar^s, 


A i change in Ihe L-b 9 , 

. -i tTirr ,i new engine, was r 
:r| ni i’ 'y.u- pulse Dopptef mdo 
•' -S' i ied in Die nose. This greet I 
' • i rased the MircrEitrs capabdil 


L-59E Albatros 

Tvpg: advanced tramor and light aitaek aircraft 

Powerplanl: one 21.D7-kN (4.350-fb. Thrust) 
Povazshi Shojarne/ZMK DV-2 iurhofan 

Maximum Speed: 875 km/h (543 m.p.h,} at 
5000 m (16,500 ft.) 

Climb rate: ’500 m/min 14,920 l.p.rrd at sea level 
Range: 1210 km (750 ml) al 5000 m (16,-500 ft.) 
Service ceiling: 11,730 m (38,470 ft.) 

Weights: enipiy 4030 kg (B.BtiB lb,); maximum 
take-off 7000 kg (15,4001b.) 

Armament: one GSlv23 23-mm cannon, 
plus up to 1500 kg (3,300 lb ) of rockets, bombs 
and aiMo-air missiles 

Dimensions: span 4.64 m|3i It. 4 in,) 
length 12.20 m (40 ft) 

height 4.77 m (15 H. 0 in.) 
wing area 1 B.BG m J (202 &g. f!,) 


of 

sit 


J5fC h the basic Iran! tii ig • l 

■ ■< Ml ri | ■.,< pikit : ii 1.1 iis|riji.:(Q| 

mu m in 'y j |,xH..no cockprls. Each 
gi h :f: i kit’ 4 |i led iri sn.’i I 


Since the end of I he CokJ Wdr and EIhi break up of ihe 
Eastern Bfoc. a number of aircnafi fmr:i I Ik? lormr;r Warsaw 
Pad arid 119 >tiires iiavs found lhair way btO private fiarsds In 
the Wes!. For example, an L-39 raw mgialered in Ekiiain 
was Mown by Ihe air lonces o! Chad smcl Libya, 


MOSI < -3: ' vfli Mi'll:'-, lie pOWfirecI t:-y ii 
Single Ivchenko A|-2 dIL Iurbo-fan. This 
pncKiuoes <6 37 kN (4„4{X1 lb. of 
thrust), Thf L-33MS/L-59 InhocfLiced a 
Lotarev DV-2 engine of 21,57 kN 
14.850 lb.-thrust). 


A i- Kture of the L-3$, except Tor Ihe 
L-3SMS/L-59, ©an eter:tricaily 
operal-ed vanabte incidence 
rriilnUne. Ekivatorfi are al-.-.ij htir-rj. 
iU|hough IhQSQ are mrip''.ually 
iclumei j with .1 small Inm tab. 


'• lowii 111 1008 and [jIocckJ in 
pmdiiH^lron in tfio I 39 m a 

•!- 11 ! ‘i 1 ill' ii 1 I ■ i hi id |VI Ii ■ ’In- ■ iA A 

\ lawk 11 r, jjr ot if il ily n n if u COttb m r. iM' ■ 
wii! ■ 1 1 in Ai 'i 1 ■ 1, 111 MH ,32(5. 


Trainer for WarPac 
and the world 


M any vorsiuns of the 
I 39 have been 
produced ifin<.;e the 

■.i!:. 1' f.-aVU eti:.. ret I M'lviee 
v- ■(] the O.eehoslnvak air force 
:* 1 1974. The L 392:0 has 1 

in cannon and Tour win^ 
unifxiiniH plus a stronger 
i ■■ ii-reai riage T’lie -o9Y is a 
l,:■ eel lug and tile V.\ rs ;i 
■i - -innI atiaels, \ersiim. 1 'Ik‘V are 
ill poweaeil l>y the tn.N kN 
it 11 Ih.-rhru.s!) AI 1 n lurtiof'jn, 
Hi 1 mill a vnsion 1 hi lire ZA 
1 1 ii 'Ii a\ ionic.-., including 
1 .nfi up displas. and 


navigaLion aiLtek sysient. 
for ’fjiaifancl. Another deri\aiive. 
the L- \ A9 with a Garrett 'IT1i7ZJ 
engine and oiiier new .systems 
and equipnienl. wa.s devdoj^ed 
10 meet the Aulerican (PATS 
rminer sixetlkarion. 

Hy 1990 Aero had devc‘lojx.'d 
a new model poweretl lyv a l >Vd 
engine. The iiicivitsutl dmist 
gives the I. 59 (known initially as 
I -A9MN) greatly improved 
pcrlormunt I he .iin rail ]us a 
1 in ire si jp] r i si ii. and et ickjiii l< ir 
advanced iiaining. 
including, wcafwins 


By adding an unrfernose GSh-23 23-mm 
gun pod to the L-39ZO trainer, Aero 
created the L-39ZA groL/nohattac/r and 
reconnaissance platform. Wing pylons 
have a capacity of 1500 kg (3,300 lb.). 


delivery techniques, h was also 
designed ta lie 1 asiei \< j 
maintain. Egypt was the first 
e,xjx>i1 customer, ordering id. 
and 'Tunisia lias Ixnighi 
12,For the Czech air 
force. Aero is producing 1 
the ) -159. a single seat 
aii.uk vrisk>n v*alt a 
i-s-kN Ci.iuu Jh.-iliruM) 
t.j.invn 1 IZi engi 1 ua 


T'ai L 39CN Optional Liridi-^wiog 
staiians aro fre Gxltjmal fual 
'.i ks,Or Mu 1 1 3900,ZA.MS 
ii if 1 L fi9. N h, ? i aro til trjt J and nro 
niiri ii ficl Pi* air Is; imuni 

; . ..i'-- ; . | -:<■ ! 


L-39C Albatros 


This L-39C basic and advanced trainer appeared at 
the 1990 Battle of Britain Salute at Boscombe Down. 
A factory demonstrator, it gave a spirited display in 
this colourful paint scheme. 


Thu 1 3!>'s luufa.'l ikd UiboklH is 
fed t ty Iwo high-suf asr ir '.I Life?;; 
behirot Ifie cockpi. TPw p - iiton 
was chosen !o mjnin^iss fhp FDD 
(foreign ohiet;i daneee) hgesnon. 


The L-39'is undercamriaga es rotxjHi enough 









































Aviation Factfile: Modern Aircraft 


Aerospatiale (SOCATA) 


TB 30B Epsilon 

• Piston-engined trainer • Armee de I’Air service • Turbine version 











D erived from the TB 10 Tobago, the 

TB 30 Epsilon was proposed in both 
TB 30A and TB 30B versions with 
194-kW (260-hp.) and 224-kW (300-hp.) 
engines. France’s Armee de I’Air selected 
the 30B as its new basic trainer in June 
1979; the first prototype flew the following 
December. Fully aerobatic, the Epsilon is 
designed to prepare students for more 
advanced training in the Alpha Jet. 


A Though 

the Epsilon sold in large 
numbers to the Armee de I’Air, exports have 
been limited. A turbine-engined variant, the 
Omega, followed but has failed to find a buyer 
in the highly competitive trainer market in a 
period of shrinking defence budgets. 


PHOTO FILE 




^ Retractable gear 

A retractable undercarriage was a feature of the 
TB 20 Trinidad that was carried over to the TB 30. 


Aerospatiale (SOCATA) TB 30B EPSILON 


T Epsilon prototype 

After the first TB 30 prototype had flown in 1979, 
the design was fitted with a new tail and modified 
wings. I/O are the last two letters of the aircraft’s 
civil registration F-WZVO. 




A Turbine-powered TB 30C 

SOCATA’s Epsilon prototype was 
fitted with a Turbomeca TP319 
turboprop as the TB 30C. Further 
modified, this became the Omega. 


TB 31 Omega ► 

SOCATA developed the Omega 
as a private venture, the first 
example flying in 1989. 


African exports ► 

Former French colony Togo was one of two Epsilon 
export customers. Three aircraft were delivered in 
1986, followed by an attrition replacement in 1987. 


FACTS AND FIGURES 


SOCATA'b TB 31 Omifrga prototype first 
flew on 30 April 1989 and was a rebuild 
of the original Epsilon prototype. 

>■ The Omega features Martin-Baker 
ejection seats and g limits of +7/-3.S. 

>- Togo’s four Epsilons are the only TB 30Bs 
to feature underwing hardpoints. 


Portuguese Epsilons feature a cathode 
ray tube (CRT) display for radio and 
navigation data. 

Between the Epsilon and Omega there is 
60 per cent component commonality. 

Total Epsilon sales totalled 172, including 
two demonstrators. 


> 

> 
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Aerospatiale (SOCATA) TB 30B Epsilon 







PROFILE 


COMBAT DATA 


MAXIMUM CLIMB RATE 


MAXIMUM ORDNANCE 




Chip's ENAER Filial Itie Fpsilon's AllnsdSignal (lyonminfl) 
air-eOuJijfJ Hal-. 1 ** .»ritpne cl 224 kW (31X1 hp.), SIAI-WurcJi^lLi's 
&F ?60. derived Itemti ei tivil iiyfil Jilrcrnh, hoa a smaller engine 


1! 




T bine-powered trainers today 


■ EMBttAER 

TUG AND: Basil's 
turbine-powered 
EMB-312 has sold 
welfc in export 
markets and served 
as the basis for the 
Shorls-built. Garrett- 
©rtfltned Tucano told 
to the RAF, Kenya 
and Kuwait. 


■ ENAER T-35DT 
AUCAN; Liko the 
Omega. the Aut4n 
was a derivative of 
a pislon-enginod 
trainer, the PiilAn. 
Chilean company 
ENAER developed 
the Pillan from the 
Piper PA-28 
Dakota, 


TB SOB EPStLON 
224 kW (300 hp.) 


SF.260W WARRIOR 
194 kW (260 hp.) 


T-3SA PILLiN 
224 kW (300 hp.) 


■ PILATUS PC-9: 

One of the Tucrmo's 
main competitors 
has been the Swiss 
PC-9- In 1997 Ihe 
type was chosen by 
the USAF and US 
Navy to fill ihe need 
for a trainer to 
replace the T-34C 
and T-37B, 


(. ■ i■ ■ :.i*t 1 ■ 11‘ i.ifi 1 .11si 'All - 11 1 1iif Epstott wilfjBritutmx fh© olhar 
(ypjL-ii. Ihanks lo ftj good puwea-!a-w'6kjM ralo. this giwj, ll*t 
(y|i»‘ r.iijmior iruinoeuvfabihly 


t i to Epsflonfs fuaebage » a light «toy awTi<-riTOnooo<|UB 
:.i-i.*- ttite. Fixed surfaces ana-metal ateftTied, white(be 
akMMOrs and rudder are covered with pblyafitef E jL n h.;. 


Or» q| Lycoming's (later AHfedSignars] lar^ and 
• *• ■ T. inmily of aff-cooled «al corifiyuration 
P*sidn engines powers iho Epsilon. 


France’s basic 
trainers 


I n .k klitir>n to the I St) 

I'H .tfilis Ixtught by the 
I Tench air Iovlv. 

A-;-: tspmi;)]e’s SOCATA subsidiary 
I • luv <. cI one for Portugal, 
win’iv GGMA assembled a 
in iher 17 fh. y are used for the 
la -■ lit) hours oJ pilot training. 
The Fu ndi lurnait are 
uttld hy *h(■ Amur tie I'AirT 
■ lying training school at 
w lie re liuihee** s| iend 
n i ju hi is ll\ ing the I '.\ )mI< m as 
pan < il I lien iA-week course, 
i i I mils < >1 HT7 ViS allow 
... mhaiit. man oeuvres to be 
i in iid i>ut. 


An eXpOII Version ol the 
Epsilon can t arry a w ide range 
of ainvament on its tour 
underwing hardpoinrs including 
madiint -gun pods, rocket or 
grenade launchers or two 125-kg 
bombs. Togo is the only 
operator, with four delivered, 
the Iasi m I9H7. 

Hie oiiginal Til TIB 
prototype was llown in PASS 
with a T'uHx>meia TIM lb 
lurl h i] m ij i. I left >re I )eii ig 
modified md lilted with a 
;>M kW { [XH-hjV) TIM 19 IA2 
At?ms as the Ilf d Omega. Willi 
its new cinojiv and space Poi 


Below: Portugal’s air force ordered 
18 Epsilons in 1987. The first was 
delivered in January 1989, and the rest 
were assembled in Portugal by OGMA. 


TB 30B Epsilon 

Tirpc: two-seal- basic pnimary/liasic irainer 

pDweipliiAt; urn? 224 *kW fSM-hpd Lycoming 
AEIO-54G-LTB5P Hat-six piston engine 

Maximum speed: 3S0 km/h (236 'm.pA) 

Endurance: 3 hours 4b min 

Climb rate: 504 m/min (1,850 f.p m.} 

Service ceiling: 7Q1Q m [23.MG ft,) 

Weights: empty equipped 932 kg 0.050 lb.), 
maximum taka-otf and landing 1250 kg 
(2.750 lb.) 

Armament: import} up to 300 kg (600 lb.) of 
bombs, mechine-gun pads or grenade launchers 

Dimensions: span 7.02 m (26 ft.) 

length 7.50 m (24 ft. 10 in.) 
I might 2,66 m (9 It. 0 in.) 

wing area 9.GO ru {97 sq. It.) 


Epsicns buili for export carl canty a variety of stores or i 
four uxterwing pylons: up 1b 80 kg E176 lb.} each on ooler 
haidpornts and ISO kg {352 Eb.J edc.T nr' n'lnrrr pylons 


The rear iiTSln.!Cto>r^ seal in (his dugl-conirol aercran is raised 
70 mm O in ) lu iniprova visiblrty. The two-port caropy s-:-.Jcg 
ip the rear, M ot me cabin is a small baggagn compartment 


Groupement Ecole 315 at Cognac/Chateaubernard 
fnok delivery of its first Epsilons in 1984. Employing 
the type as an ab initio pilot trainer, the unit had 150 
of the aircraft by late 1989. 


Unlike ihe high performance Omega, inn 
hpsilc-' ' is nol fitted vV;lti cjecliuri ck vj 

has a framed canopy. Die cockpit is 
arranged to proving student pilots ior 
arm version to too Alpha Jel advanced lratoar. 


Tlial Hue Epsilon is a cfefivatiVQ of ths TB )0 
Totiago- foyjvtwe-seat light plane is most 
evident m the Sadfin design. Changes 
mlrortucuLJ mi Ihe sejonri j.irulolypa included 
wing ' >ii . 1 1 ,:ir:| rounrtfid winglips. 
Devetepment of the Tl : 3 30 began in 1977 To 
.ni'i Armen do I'Arr ris(ulrorrianl. 


Above: Colourful tenth anniversary 
markings are worn by this Armee de 
I’Air Epsilon seen in 1994. 


TB 30B Epsilon 

































Aviation Factfile: Modern Aircraft 


Agusta (SIAI-Marchetti) 


S.211 


• Advanced jet trainer • Light attack aircraft • Low cost 







1 *4 






A Besides its 

principal role as a trainer ; the 
S.211 is also fully combat-capable, a feature that 
has contributed to its adoption by a number of air 
forces looking for a versatile dual-role aircraft. 


D eveloped originally by SIAI- 

Marchetti, the S.211 joined a new 
stable of military trainers in January 
1997 when ownership of the company was 
transferred from Agusta to Aermacchi. First 
flying in April 1981, by 1988 it had been 
sold to four countries. An upgraded 
version, known as the S.211 A, lost out to 
Beechcraft’s modified Prlatus PC-9 in the 
JPATS competition to supply a new primary 
trainer for both the US Air Force and Navy. 


PHOTO FILE 


Agusta (SIAI-Marchetti) S.211 



◄ JPATS 

An uprated S.211 A was unsuccessfully 
shortlisted for the US Joint Primary 
Aircraft Training System (JPATS). 

▼ Lightweight performer 

Although a jet, the S.211 weighs little 
more than turboprop framers, yef can 
out-perform them in most respects. 



<4 Service in the Far East 

S.211s were acquired by three Far 
Fas fern nations - Brunei, the 
Philippines and Singapore - which 
operate them as trainers. 


A First flight 

Work began on the project in 
June 1977, with the first 
profofype, registered l-SITF, 
taking to the air on 10 April 1981. 


T For export only 

Despite being of Italian origin, the S.211 has not 
been adopted by the country's own air force. 


FACTS AND FIGURES 


► The Republic of Haiti, in the Caribbean, 
acquired a small number of S.21 Is in 
1985. They were sold five years later. 

> The S.211 was developed as a private 
venture by SIAI-Marchetti. 

>• JPATS S.211 As were required to have a 
14,400-hour fatigue life. 


> Pratt & Whitney's JT15D turbojet engine 
also powers the USAF’s Beech T-1A 
Jay hawk trainer. 

V JPATS S.211 A construction would have 
been split 50-50, with assembly in the US. 

>• Agusta proposed an S.211 variant with an 
improved navigation/attack system. 
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Agusta (SIAI-Marchetti) S.211 





ACTION DATA 


CLIMB RATE 


Gurrernl |&l tminers 
possess excellent 
pmfo4Tnanco and 
inarWKauwahifity. The 
S.211. alltloogh 
oapobte in its own 
rwjhl. 'Li not q^iil© in 

thl! ■ LMC1L.IJ a* 

performance ns 5tie 
C. 101 Aviojel Of M0- 
3CB, tiotfi nf whi:h 
.jrt! vattcf &y their 
njspcclive courUrtos' 
luilnwiQl ;nr display 


AfHMACCHl 
NV-J39A 
2flW MMIM 
(6 6211 f_|Li»J 


cwAcmtcc 
MWJET 
UM mm\n 

rtU 


Not r|ui!«.* as powCrdifl -is hvafs sml»i >-'ie v-i'V A A. njel or 
MB-339, tr-n 3.211 noverthelass has an exceptional power-to 
weight ratio, boiflfj one of tha Dghtosl aperaiitinal jot lining* 
ground. All three aifcrafl were designed as lovACCtfl Tfl&GhinfiH. 


AGUSTA 

(SIAI-MAHCHETTI) S.211 
11,12 kN 
(2,500 lb. Ihrust) 


today. Ihe was| 
m.TjoriJy ol ourubai 
tfiers in service 
Hag'' be®n dosnp-nyf 
to yvilhsiaid hkjh g 
fo.Kiiik-j... ihereby 
praviduig 
porfamtanoB as 
close as possible to 
that oi JfiTjnl-liiM? 
aficrdft Tin© S.2H 
capable Of pullmg 
rmqre than $ g. 


CASA 

C.101CC AVIOJET 
19.13 kN 
(4,300 lb. thrust) 


IMACCHI 


M8-339A 


17.79 kN 


(4,000 lb. thrust) 


CAUG.iniCG 


IWIIULf 


*7,S a 


VGUi 


MARiL 


.211 


pmp 


Powenng: the 3,21T te a s^igle Prait & Whilney JT15D- 
4G Vr'v. j “ speck 1 LirboCan , previously usod only on business 
h : s■ ■ - t sit. Of advanced rtes»gn, (Ins engine beta a good 
bypass ratio and give© oxceteni fuel coneumptldfi. 


ropean training/light attack aircraft 


Lightweight, 
low-cost trainer 


E rnn< Miik'ai ojTcrjlhlg costs 
Lind jut [xafoniuiiiLr vvew 
thd go:il nf (lie S 21 I 
Weight Is kept low by the 
nxlcnsivLf vi.se- ol ooinpositc 
inaieruils in its construction, and 
its rmsoruibly high performance 
is LKvnmp.initxl by silo Mulling 
Lind spinning ehuriirf eristics, 
which uiv csscnliul in ;i tnimvi 
In its :ikefunlive uiuick role, 
the S.J! I can cany u usvkil 
f lidiiLincv In.id, iiu ludin;.- .1 wide 
mgi■ (if rockets ,m<5 gun pcxls, 
nn (our wing stminns. Sales Jiave 
proved disappointing. uiili only 


the J Mli 1 ]pjsiin >, Singapore and 
Haiti having bought :i lolal ol >J 
aircraft by 19H8. Since then, 
Brunei lias lx,vn the only oilier 
customer. Most of Singapore s SO 
S.J I Is wore assembled locally, 
and lho Philippine Aerospace 
Pevdopmeni t iorporati-on was 
iL-.piiftsil)lc for Lis\L-n,b]ing ! i of 
lhe lb aiiciali delivered in tile 
Phi)i|>pine air fore e,Th< 
impn i\ ul \ :U jam ihc S. J I A. 
was developed iti parineixllip 
wiili tiiiimman and pul (orw.nd 
imsnc< i-sslulJv hn rhe I SJl’VfS 
eom[x1ilij 1 on li JeatuanJ a 


■ s neMi i flight controls are mechamca. 
ng iiperated i:*y pusfi reds. Secoudsry 
■v .l-Hns suck as fne 'jndefCarriiiti^ and 
iivheel brakes, arc aclgaHK! hyC^ayScsIy. 


Fuel is earned itHevnaH-/ in Ute wings and luadage, with a 
total capacity of BQ2 lilies (212 gal.), the aircraft can at?t^ 
tjc nquippod with svifxt wing tanks conialnir^ Ul2 litres 
P5 gal.) dcidv wfrich am normally used lor terry fights, 


I! VERO L-3& AteATROSS: Ortginallitg from 

i’ior Czechoslovakni, the L-39 nrjs proved a 
r ly ‘:uccr-:i5lui lighi atteck/trammg alrcrati. 


H BAu HAWK T.Mk t: RAF Hnw-ks serve with 
Iraining and weapons conversions units, and 
some are configured foi tliu ai t defence role. 


| CASA CJ01CG AVIOJETi This dedicated 
mII.icS version of I lie C.TQ1 hairier first flew In 
November 1983. 


■ DASSAULT/OORNIER ALPHA JET: ociinlly 
developed by France and Germany, ihe Afpiw Jm 
remains m service will! both countries' air forces. 


Left: One of the three SIAI-Marchetti 
company cferoons/rafors, wearing this 
distinctive desert camouflage , is seen 
poised for touch-down. 

Below: Serialled l-SUF, the second 
prototype flew three months after the first 
machine. Both aircraft wore this 
distinctive SIAI-Marchetti company livery. 


S.211 

Type; basic Irarner and right strike aimrafl 

Pnwerplanl: arid l i.T2-kN (2,500-li> -threat) 
Pratt A Whitney Cartada JT1 5D-4C turbofan 

Maximum speed: 667 km/h Hid m.p.h.) at 
7620 m (25.000 ft,} 

Initial climb rate: 12BQ m/niin {4.200 f.p.in,) 

Range: 1166 km (724 mi.) on internal fuel 

Service ceiling: i2,?Q0 m (40.000 ft.} 

Weights: empty 1850 Ikg (4,070 lb-), maximum 
take-off 3150 kg {6.930 lb.) 

Armament: evo 20-mm or lour 12.7‘mm (.50 m.) 
or 7.6 r 2-mm {,-30 in.) gun pods, four rnckei! 
launchers, or up to 600 kg (1,320 lb,) of bombs 

Dimensions: span 8 43 m {27 ft 8 In.) 

length 9.31 m (30 ft, f> m.) 

height 3.80 m {12 ft. u in ) 

winy arisa 12.60 m' (136 sq It.) 


I -ti iri ipii'Hi i'iis i i ,/l arc imicx.i:*. I 
. i a irf |i i, i. f -: i • Hail i 1 I him ■« 
n; . li "Irvi .'i (.‘i I ii i j lull i. J . nr", il 
util v&nu nrtinwjt* h.ii.il'. nri 

i ,i I ■ ■ i. |> ,41 1.1 


A mid moulted supercritical wing 
ytv.:. the S.211 e^copEianaf 

I lAnce and rnarioeuvr^i% at 
I'nyh load Tty? a Kerens featura a 
blunl trailing edge \o enfinrvx? Ilwir 
i-'rrxawena:^ and orxilrol ;n:-:panse 


S.211 


The Philippines acquired 18 S.211s, of which 
four were built in Italy, the remainder being 
assembled locally. All were assigned to the 
100th Training Wing at Fernando, Luzon. 


Folowing in fhe footsteps of olher imdnm iel treirws, 
the s .2; i feetufBS a hfgh-nwijntKl tandem cockpit tNA 
m additMxno offering exceDent wsinkty, pxovidas space 
Id' lull navigation and eommuivcalion ectuipment. Both 
pilot and inslnicior sit go fofarfirv Baker ejection Seats. 
'.vliiHi lire (Assigned to pundi ihfOutjh llie cahopy. 















































Aviation Factfile: Modern Aircraft 


AIDC 


AT-3 Tsu Chiang 

• Basic trainer • First jet developed in Taiwan • Display mount 



A Considerable 
pride in the development of the 
AT-3 is reflected in the formation of a display 
team equipped with the type. The team is based 
at the Air Force Academy at Kangshan. 


A fter building a version of the 

Pazmany PL-1 trainer, the Aero 
Industry Development Center (AIDC) 
produced its own turboprop basic trainer, 
the T-CH-1 Chung Tsing. In the early 1970s 
the AIDC started building more than 200 F-5 
fighters for the Taiwan air force, and in 1975 
it started work on its own jet aircraft 
design. Flown for the first time in 
September 1980, the AT-3 is the Taiwanese 
air force’s standard basic trainer. 





Learning curve ► 

The Tsu Chiang is proving to be an excellent training tool for introducing 
potential front-line pilots to advanced fast jet aircraft. 


A Air-to-air 

Though a basic trainer, when 
required the AT-3 can be fitted 
with wingtip launch rails for 
Sidewinder air-to-air missiles and 
pylons for the delivery of a wide 
range of bombs and rockets. 


00825 


▲ Clear view 

Visibility for the pupil and 
instructor, vital in training aircraft, 
is achieved with a large canopy. 

Dedicated attack ► 

The single-seat version (above) 
developed for the close support 
role is known as the AT-3B. 


▼ Basic design 

Though offering little in the way of advanced 
design features, the AT-3 was a major step 
forward for the Taiwanese aviation industry. 


PHOTO FILE 


AIDC AT-3 Tsu Chiang 


■ 


FACTS AND FIGURES 


>■ The first f Sight of the AT-3 took place on 
16 September I960 at the AIDC test 
facility in Taiwan. 

> A contract was placed for 60 aircraft by 
the ROCAF who are the prime operators. 

► For attack duties a single-seat close 
air-support version was developed. 


>■ Seven external stores pylons are 

available to carry a wide range of bombs 
and missiles. 

>- Fewer than four hours of maintenance is 
needed on the AT-3 after a one-hour flight. 

V An attack version designated A-3 Lui 
Meng was developed but then halted. 





























































AIDC AT-3 Tsu Chiang 


PROFILE 




ACTION DATA 




The lon-g range of Ihe 
AT 30 is a ecfiactia«t qj 
ihfl .-lim'sk's dun! rote ,i" 
a hamefiattr attack type* 
Ptei.1fn-.lfld te purely 
[raining duties, ihe 
Sp-a.iiwl i AviOjQI olfati & 
more madeil fang* and 
□□naequenlly lias rm 
secondary tiliisck rote in 
Sfhuiisti service. 
Aflliough ll-L' liirirust nf 
1110 tliroe I ho T-4's range 
Is only fair. 


MAXIMUM SPEED 


C.101CCAV1QJET 
519 km 
(322 ml.) 


AT-3B 


2279 km 


(1,4a m i 


1297 ! m 


(80.1 ml.) 


fho fwin-engine kiyauri Gd Ifl# AT-3 n hiflh psttOflTWiCa to 

be arfiieved, which undoubtedly eases conversion In IrvnC-linci r*ts 
lor the T.'ii'.vnnesa pifcris. AlttjCcigll Japan's T-4 Is. IIin Ik*gI 
perloiTTwr, ill id it directed an ihe nigh cost or the aircraft which hsaa 
roiti.icod ill export poConEial 


Amt 904 knnTi (SOI irt.(.lr.f | 

C.1D1K ®3‘t im-li (517 m.p.fi.) 


lD39fcfllrti (844 m.p.h.) 


Above: Taiwanese air force student 
pilots receive 120 hours' instruction 
on the AT-3 before advancing to a 
front-line squadron . 

( ROC: AI '( ;k :kk-m\. hi. I pile >t 
(:n kis IK ji fi )i 11 k■ lirsi part < il 
their jet Lniiiimy;. I lie .r 1 1 ; 11 k 
version equips rln my io/re's 
No. 7 I SquatIron . 1 ! I unun. 
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Above: The bright colours of this AT-3 signify its allocation to 
the Taiwanese display team based at Kangshan. 


Taiwanese jet 
trainer 


A llhough a fairly 

1 ■ niveniif ui:l 1 aircrafl, the 
AT-3 represented an 
am bin ous s’ p on ilu pa it oi 
the AIDC I also helped pave 
the way tor the company to 
develop 1 is own .supersonic 
fighter design in l!ie shape of 
the Chirtg-Kuo. when I he US 
government prohihiied ill- 
export of advanced fighters 10 
the country. 

Of Uie 61 1 VI Ss di iwred 
between IdHi ami bon JO 
have beer 1 mist I iet I as A . ,ili 
allaek airei all I qltipped will 1 a 


version oi ihe 1 Id's A PC.-66 
radar and fire-control system, 
dies have a weapons bay Linder 
the rear cockpit which can carry 
machine-gun packs. 

Other stores can be carried 
on a hi.seJage eentrefinc pylon 
ami Lour wing pylons., and there 
are wingtip rails tor air-to-air 
missiles. Another attack variant, 
the single-scat A-A l.ui id eng, 
was built in pn ftntvpe form 
t ml\ . .he appeal am ol the 
A I \\\ led ii 1 ihe original model 
being rede sign alert ihe AT-3A. Il 
serves with ihe 3 aivva 11 air (dree 


AT-3B Tsu Chiang 

Tjpe: twa-seal basic Irameir 

PawGrplant: two 15.57‘kNf (3.50G-tb.-thmsi) 
Garrett TF3 731-2-2 L turtooian engines 

Wadmutn speed: 904 km/h (set m.p.h.) at 
11,000 m (36,000 fl.J 

Initial climb rate: 3070 m/minpa.iQQ p.p,m.) 
Range: 2279 km (1,413 ml.) 

Service ceiling: 14,625 m (48.000 ft,} 

Weights: empty 385© kg (8,483 lb.); take-pti 
7938 kg (17,484 lb.) 

Armament: ■ wo wtegiip AAMs; 2721 kg 
(5,986 lb.) of bombs can be lilted 

Dimensions: span to. 46 m (34 fl. 4 in.) 

length 12.90 m (42 ft. 4 in.) 

height a .36 m (14 it. 4 in.) 

wing area 21.93 m (235 sq. ft.) 


All hough (3 -h-j AT 3 r> • iy 
trains a state-oMhu-url mdai 
■f. if’'suited which Is rximpatihlg- 
wvlh Inler aircraft on to which 
The student progresses 


A weft-equipped cockpit insifUtfnent 
gan^ is f'tleiT tor finch pikat featuring 
miiu-funciior^ dLaptays. and lor attack 
duties a sophistical ecS hsackup display. 


In a more offensjve note, the AT3 can be 
tilled wills wingilp mtesiles for air 
combat Pylons ran also be attached to 
the- wings 10 Blow bombs lc bo carried. 


‘ ' . V ' ■' • : : -i 

this AT-3 singly lhat itns Ftirorafl serves 
in [be ftjght training prepanng 
cadets for fast-jei oparaitens. 


Ql convenlfona] 
r;oi istr ul:Rk>, It'ie AT-3 
COnasIs of □ light - □dloy 
etr Lic’.Kjro with haavy 1 Kota 
iTraehirw s.kinru iu ovni vm-v 
sam-monoooque (useiage. 




The I wo lurljofijn enginoa 
lmh easy to maintain, 
f teipirig (Lie AT-3 to be 
operalEid m ihe basiling 
1 " 1 rvi^comont oi a lligbl 
tramirv] academy, 


The first military jet developed in Taiwan, the AT-3 is 
proving to bo highly suitable as a fast jet trainer. 

A single-seat attack version has also been developed 
and is in limited service with the ROCAF. 


Visibly from 1! iu r 1 K:kpii is 
OKUuptsonyi. Thu Inryo canopy 
rind llw mlscid f io-iiIux . o\ ilm 
► !,<-. Ik: i 1 11: . ilk ,w i i.u , b ■ I 

cenw co-orcfenpld jri. 


Hip pdals arc seated on 
/d(o :'(-o ejection seats 
which aitew die crew 10 
escape from Ihe aircmfl a I 
r; 1 Gund tevol if necessary. 


AT-3 Tsu Chiang 


Defending the Republic 

H T-CH-1 CHUNG TSINGr II ,0 first military ,-tncraf, of 
indigenous Taiwan+asa iI+-miljii, r-CH -1 was hr-avi^y .<nllLJnncod 
by Ihe T-26 Trojan. A reconnaissance variant b still in service. 



| F-104G STARFIGMTER: Pmrhase-vJ *rcnv surplus furopear 
stocks, tha F* 104 has been proyressrvely updated 't he aircraft 
will remain in Irontdme service for the fareseealile future. 



■ F^5E TIGER II: First delivered in 1973, the F-ftF .it present Is 
thd most potont aircraft in Ihe Taiwanr^H inventory, thes hvin .oal 
F-5F is also in service in a duat irainar-atlsck rote. 




SERVICE CEILING 


Wilb Ibu nwTTLal 

Jlmilecf tfirti#! oi 
lypmal iraminfl 
lyiXf'i. b. 

SLin^lSin[[|y ppod 

pehominnco 
adliittvMd by ihe 
AT-3B. By 
ojwroin^i si □ hitjn 
flli[| ijrli> ,3 suvrng in 
iuyl 1 Li pc%s$ibJci < l 
wtiilo lncTQfiR-inLi 

Hie aaluly cnEirgin 
lar Itie pilot 



C.101CC Ifid.oao 11.) 

AVI0JET 


12.B00 m 
|4Z.M0tt.] 





































Aviation Factfile: Modern Aircraft 


Airtech 


CN.235 

• Twin turboprop tactical transport • Excellent STOL performance 




I t looks like a mini-Hercules, and 

performs like one. Designed and built in 
Spain and Indonesia, the Airtech CN.235 
is a highly capable, very successful short- 
range tactical transport. Intended to 
operate from short, semi-prepared fields, 
this twin-turboprop machine has proven 
itself a highly effective and economical 
aircraft, suitable for a variety of uses from 
cargo-hauling through casualty evacuation 
and VIP transport to armed maritime patrol. 


▲ Airborne troops drop from doors 
fitted to both sides of the fuselage of a 
CN.235M military transport. The aircraft 
can carry and deliver up to 46 fully 
equipped paratroopers. 
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Airtech CN.235 

Airborne assault ► 

The CN.235’s high swept tail and large rear loading ramp were 
designed to allow the delivery of cargo by parachute. 


▼ Armee de TAir 

The French air force operates 
eight CN.235s alongside larger 
Transall C-160s and Hercules. 


Coastal persuasion ► 

The CN.235MPA Persuader is a maritime patroller 
that has search radar, FUR surveillance sensors, 
and six wing pylons for armament. 


A Saudi CN.235 

Saudi Arabia is one of the smaller 
operators of Airtech’s CN.235, 
with just two transport and two 
luxury-interior VIP versions. 


▼ U.S. powerplants 

Like all CN.235S, this United Arab 
Emirates aircraft is powered by 
two General Electric CT7-9C 
four-biade turboprop engines. 


FACTS AND FIGURES 


> The first CN.235s to be delivered began 
coming off the Indonesian production lines 
in December 1986. 

>■ Military CN.235s can land on airstrips less 
than 500 m (1,650 ft.) in length. 

^ Asa commuter airliner, the CN.235 can 
carry up to 44 passengers. 


>■ The coastal patrol CN.235MPA can carry up 
to 3500 kg (7,700 lb.) of torpedoes or anti- 
ship missiles on six underwing pylons. 

>■ In the medevac role the CN.235 can carry 
24 stretchers and four attendants. 

>* The cargo bay is 9.65 m (31.8 ft.) long and 
has a deck area of 22.82 m* (246 sq. ft.). 































































Airtech CN.235 


profile 


Multi-role Spanish- 


Indonesian 


S IMiii\ c.xmsirmxiimcs 

\i t< =;i. 11 1E i■, Ms SA, t ir (!ASA. 
is (1-]!<_■ t jf the okkM aircraft 
manufacturing companies in the 
wurhS J-oum.lL'd in 1923, it 
i .-ms i n tmlikeh cui iplemeni 
[u tndt.jne.siii, mu: oi the World's 
new' i in i.ni( m nations, Blit in 
partnership with Industri 
i iva.i 1 I or! King -NnsjEiLn . 1 . ur 
JpTN -I has nei iip the jofcii 

. , mu 11 .: - 1 \ iiittJW I I MS Airier h. 

; I: ■ I l* 1 I\ (I » i-k'V't Ii i| > ;un ! 
i ■ i |ih l Ik* (win Itirbnpn >p 
i A JSA jm||| iiH'dilim siMMl-haul 


airlifter 


Indonesia. ihv t \.2.^ follows 
Lite staih.Lnd Is)« hit ^ it a mt)deni 
military tnmspori, with c ircular 
so tic in (iressuri/eil l\i>vlugL\ 
high wing and tail, and rear 

It >ading ramp. 

The 1 GN-iA'V.s excellent 
r< Mi;.;]i field STO[. performance 
has so n it achieve considerable 
sm a ^ on tile ex peri market. 

By iIk - i mid I WOs, m< >ie than 
2U0 had I a an sold to til least I 7 
military c u.si< hjkts an<I ai totI n. i 
da oi more it > t i\ i! i>peral< ir.v 

Tin. majonu td ( !\ JS^s sold 



Type: short-range rtiililary Iransport 

PawErplaill: two 1394.5-kW (1.0713-Rp.) General 
Electric CT7-9C tudHSprops 

Maximum cruise speed: 460 km/h {2B5 rn.p.h) 
at 4500 m (H75Q ft.) 

Maximum Qllmb rate: 079 m/imri (1,900 Ifp.m.) 

Rouge: tSOQ km (930 mi.} with max paylrrad; 4355 
km [2,700 ml.) with 3550-hg (7,310-lb.} payload 

Service ceiling: at 10 m 126 . eqo ft.) 

Maximum takeoff weight: 16.500 ka (54 120 lb.) 

Payload: I roups Of 46 paratroops or 24 

stretchers or DOCK) kg fl 3,200 lb.) ul caigo 

Dimensions: span 25.01 m ft- 7 in.) 

'i 4 :m 35 i’ 1 (70 ft i 

hetglil B. 18 m (26 It. 10 Inuj 

wing 5(J. 10 m (636 fl.) 


Above: South Korea has taken 
delivery of 12 CN.235s, and is 
one of more than 17 countries 
that operate the aircraft . 

Right: The Moroccan air force 
operates six CN.235s in the 
genera/ transport role, plus one 
example for VIP duties. 


lr a -i ■ ■li. :md a Mjeee.vdul 
I' el net fig 1 it h.e Ix't ■ >me. 

I h-\ , ■( mieiK work >rgan in 

1 • : •() .1 ire flown an I i 
■A ernbei 19bS in Spain and on 
] )n. esnl ;er M ) of I hat year in 


have been lac tic al leans]intis, 
luii a number have Ixx u filled 
rHit ;!.■> All 1 1 1 nspc)tls. and the 
GA.23TMP\ hersuader is a 
specia 3rd matitsme 
patrol variant. 




CM 236 l»as a 
oorivsnithnal cockpit, 
r i - i"v iijwn 


tuhr c 


I rCHT. 11 H ! Osl 
imulLiCUfini Jitrcratt the 
C:N-P35 has boon litlcxJ 
wilh n ptuxu powodtil 
v, in,ii1 1 el Mir iin i.1 1 

Fbotue CT7 turboprop. 


I ha high-Silt wing is pi 
conventional cillrjy, bul 
the leading and ii.Uimij 
fjdcje fUjpH£: am liiaac 


CN.235M 


Standard military version of the 
CN.235, seen here in Spanish colors. 
The Spanish air force operates 26 of 
these aircraft. 


The" Handing {ic sir \ i „ nr-si m 
apdfiaorts on the fusekigd sides, and 
rKh-.e, fwil ifilrixfe into llvj eaiyo 
npartmonl II is ■n«niijto lor 


' 1,1 

fin was inpoipojalpri inln 
? : >e design (o allciw the 
largo roar cargo dtotw 


Tlie fpsetage is of 
conventional semi 
nmnoiaaquc conslmclKiri, 

and is Ium |c’4y btrit troi^ 
□kmnnurn QBpys. . 




51 >! In war riarl ■ 4 I lie iJividad nvn 

door swings down to sexve as a 
cair?o ramp for leiKi^g larger 
cargoes, sudh as NATO standard 
conlainera, Trip ramp can Lie 
Opened in Iftghl IP allow paracl u.ile 
delivery al ecpipmeni. 


Roles of the CN.235 

bLtTY: The CN.235’s rolter-aguipped 
. in carry a variety of fittings 
. . 1,1 " l on 11 \n aircrail's mission. 


«j uvJ 

dEDEVAC; I ho CN,235's circular section pressure 
vi|h rear loading ramp is easy to convert to 
tc •* ambulance configuration. 


MARITIME PATROL: The CN.235MPA has added radar, 
night vision and electronic sensors, and can carry weapon: 


I , 
f .. 




TRANSPORT: The 

CN.235 can carry 
troops or cargo in 
glanderd LD3 
Containers, or a mix of 
bath. 


ACTION DA A 


The CN.235 tins sevarul rivals «i lh& sfiqtft-ranga mclKFil Iranapoit 
imld. ;i l-.aa a aiitjur payload Ihsn the simil.H ■s.-.rud Ciimndian 
DNC-6M, hi(t li camnoi rcvalcJi (hi riiucfi bulker llakan Alena G 2?.2 


6000 kg (13,200 lb.) 


4467 kg (9.827 lb.) 



9000 kg (19,800 1b.) 


TAKEOFF DISTANCE 


Whiln Shin UN Vdli n gtxid islxart Ih»*iI penlum'nr r naerl.f. nmn 
ruiway liian dn- DUO nM wlvicri .ic.nl-i::. i.mrjo IdimJ tor 
' r | I - ■ ■ ■ j: . 1 • .. I -. .Jrv. 





Tiifj CN .235 n.di ;j luiwji/r 
rsviifu wrlh lUtixuniim h-ld 
tlwm ii:» ny.ib wliiTti c .irrymri 
lull Inntl .lUhouyh Ihs 
• .'■• tapw tax b i ssts r 

r,m t,ii ..imiffvrl Uiwhj ions 
11 mo Him Ifns 
gpancJVIndwiaisOin 
'.r nr.iicnl Ttii? C.jl wliun 
J Jf iC li wiiis ift-Mijiifxl -v- a 
(mwiniigw can nv. «nd ■ 

dons ''ill pedtxm as wai 
wh<?n carrywrg heavy 
lfi<n^ii loodii 
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Aviation Factfile: Modern Aircraft 


Alenia (Aeritalia) 


• Italian twin-engined tactical transport • Operators worldwide 



A An Italian Ml51 
jeep is driven onto a G222 transport. 

Although only 100 examples of Italy's standard 
tactical lifter have been built, around half have 
been exported to seven other air arms. 


riginally designed by Fiat in the 1960s 
m and flown for the first time in July 
1970, the G222 had to fulfil the Italian 
air force’s requirement for an aircraft that 
was able to cope with short, semi-prepared 
airstrips, mountainous terrain and extreme 
weather. The Aeronautica Militare Italians 
(AMI) remains the type’s biggest user, but 
the G222’s ruggedness and adaptability 
have also won orders from other military 
operators and development continues. 



PHOTO FILE 


Alenia (Aeritalia) G222 


Short take-off ► 

The G222 excels at flying into and out 
of short, rough airstrips. It can take 
off in less than 1000 m (3,200 ft.). 


A Export success 

Ten customers have bought the 
G222 and use the transport 
aircraft in a variety of roles. 


C-27 Spartan ► 

The USAF operates the C-27 
Spartan in Central America. 


A Cargo capacity 

The G222 can lift a maximum 
payload of nine tons. It can air¬ 
drop palletised cargo or up to 32 
fully-equipped paratroops. 


^ Calibration craft 

Surprisingly agile for an aircraft of its size, the G222 
is a popular Italian air show performer. This 
example is a G222RM instrument calibration aircraft 
and is one of four built for the Italian air force. 


FACTS AND FIGURES 


> After operational evaluation by the Italian 
air force, a production G222 was flown in 
late 1975 and 46 machines were ordered. 

> A NATO competition in the mid-1960s 
resulted in the G222. 

> Two prototypes (MM582 and 583) were 
flown on 18 July 1970 and 22 July 1971. 


>- A collaborative manufacturing effort 
between Italian aerospace firms 
produced components for the G222. 

>■ Four versions are in service with the 
Aeronautica Militare Italians. 

> Libyan Rolls-Royce Tyne -powered G222s 
use engines from ex-RAF Belfasts. 





















































Alenia (Aeritalia) G222 


profile 


Italian tactical 


;iircr;i!i. mid in this form il has 


airlifter 


any ('>A2±s were 
cJeiivtTXxl in spec ial 
eonfii'unitioixs h>r the 
|i.iI':.! ii air Unxc. Pour were 

, 1 as llislii inspection 

■nn -all. with equipment to 
i i ,|\ Ik- ;\ix\w:\r\ of /:ulin 
hi aids A flinjiiT cighl 
wen? built as .M,i ial firefighters 
jtii I mi i : elec ironic wail.nv 
nut 1 lines, t)ne has been 


been used to support Red Cross 
operations as far afield as 
Kampuchea and Peru, I: x port 
customers include .Argentina, 
Dubai. Nigeria. Somalia and 
Venezuela, and 20 were 
completed with Rolls-Royce Tyne 
engines lor Libya, in 1990 (he 
t 'SAP selrrk'f I lhe ( j 2.12 lo 
.support 1 S forces in Latin 




Above: Italy operates the G222SAA 
(Sistema Aeronautico Antincendio) 
firefighting version . The G222RM 
(Radio Misure) calibrates airfield 
radios and radars. 


Below: Alongside the regular transport , 
the Italian air force operates three 
specialised versions. This is the 
G222VS (Versione Specials), which 
is equipped with various antennas 
for the electronic warfare role . 



G222TCM 

Type: light/medium taCliCiil transport 

Fawgrptonl: two 2535 kW (3,-iOQ-hp) Fiat-built 
Genera! Elector; T64-GE-P4D tirrlxiprops 

Maximum speed: 5*10 km/h (335 rn.p.h.) 

Initial dimti late: 520 m/mm (1,700 f.p.m.) 

Take-off run: Q6Z m (2.170 ft.) at maximum 
take-olt weight 

Range: 1371 km (850 mi.} wilh maximum 
payload 

Service ceiling: 7620 m (25,ooo rq 

Weighis: empty 15,400 kg {33,860 IP ); 
maximum take-off 26.000 kg {61,600 lb,) 

Payload: maximum 9Q0fl kg (19,000 lb.) 


miHliJk-d ;u a inuriiiriH* patrol America, Those nircniFt were 

.in i ii r tor ilic tlaiian ciiMonw ussciiliblcd by Alenia and sent version as die t ... J "I, wiili 



Da icing strips !no Lho 
tofing tjdgGS of wing 
and lain surlacos. Th® 
lendcng adfjes of the 
propeller bicKlos . i; «io inn 
spinners aft? dfl-oMI 
ctcciricnlfy. A mixture of 

healirg keeps the engine 
intakes clear of icx-. 


deployed vij two doors. 

on eilher aide of the 
ear lusdage. ix.it can use 
Ihe roar doors II necessary. 


As on nxist modem 
seciicaf airlifisrs, Ihe.' 
upswep! rear fuselage of 
the G222 contains rear 
loading doors which can 
be opened in iughi for 
air-droppsrii,; cargo. 


The AMI bought 46 aircraft and operates the largest 
number of G222s. This is a standard transport, 
wearing the markings of 46 a Aerobrrgata 
Trasporti Medi (Medium Air Transport Wing), 
based at Pisa-San Giusto. 


I '■ . . ■ v .'r'ir Lfly i .irM 1 "-, ,l i :m iw ol 

i HiIi.I, .... 

■ ■ - I 1 I I: i ■ J < :fi 'l iltfil A 1*1 l.ir.Sr If 

■ II .1 I. • ..i is III :l ! II in ,'.J. I: ■*:, 


Under licence from General 
£ It i ■ ,-jt picxiu ■ J the 
T64 GE P4D onqine Jor the 
G222. Libyan airprafi are 
I Hjwened l.»y Rr'iils-Bc.y^m 
tyne engines. 


The cargo hold cart carry a 
maximum ol *14 Hoops or 32 
uaraltdops or 9000 kg (i 0.000 to.j 
of Insight. Both Ifta ftghtdeck and 
hnJd nre iximally pressurised 
{and air-coixiitionegf) to give an 
environment which is oqurw.ili n n 
Ip !hal at 1 200 m (4,000 i! ) k \l ten' 
ii hi M 6000 m {10,700 ft.i. 


Q222TCM 



International G222 operators 


B ARGENTINA: Comancfct de Aviaekm del 
■ . An it mine Army Avjalion Command) 
1 '' r 'livery of Three G322& in 1077. They 
1 - • if I n Ihe Falkland* War 


H DUBAI: Pari ol thg United Arab Emirates, 
Dubai was the first export customer for the 
G222 Onfy fine aircraft was delivered, In 
November 1970, and this remains in service. 


■ LIBYA: Libya's 20 G222S were tilted with 
fiolls-Royce Tyne turboprops lo overcome Ihe 
American embargo on supplying T64 anginas. 
They were used during Hki intervention In Chad. 



| SOMALIA: Somalia originally ordered six 
G222s. but only two wen? delivered, n 1900. 
i ■ ay -uttered from shortages of spares and 
were both destroyed during the 1993 civil war 



Dimensions: span 20,70 m [94 ft. 2 m.: 

length 22-70 m {74 ft. 5 in,) 

height 9,00 fn {32 ft. 2 in.) 

wing area 02,00 nC {002 sq, tt,> 


ACTION DATA 


MAXIMUM PAYLOAD 


In sunwee use pflrfomviriDe eonsideralirms are hkafy lo rastricl 
lYit Ar>|onPY An-72 and Kawasaki C-1 Iti loads Ol d aurnlai 
we*gh: la ot the G222 



9000 kq (19,BOO 1b.) 


An-72AT -CUALEfl-C 


TAKE OF? BUN 


Ourst, 11 ii lii-;: sliaH 
lake-all portomwix:® ft 

1 ’ i,■ , ,: i 

lyjl «l is rwH as rugged 
as H-.o G222 <x ft?i (2 
Qixt j 3 therefa™ 
resiriciad to bailer 
prepared girrjtrsii’. In 
addilw. the jeii> are 
again vvaighl ra'ilricled 
while ll*e G222 

pHirlomiR ,ir, sPpvrfi 

w-lh a I'uii p£iyldad 


ffffffif 

10,000 kg (22,000 1h.) 

ffdtlffl 


11,900 kg (26,200 lb,) 




G7ZZ1CM 
G62 m 
(2,170 It.) 


An-72fiT 'C06LER-C’ 
930 m 
(3,050 ft.) 




•+ 


G-1 

640 m 

(2,10011.) 


■:FiTJRTil 


Wilfi maximi.m paytoad 
and maximum fuel, the 
dflCSOm tmliOpAfip 
anginifs liid G222 aliuw 
i ■ ‘ 1 

nvols in rangiT. With lull 
pjoykMAl, Ihu jhi 'irEirviparlTi 
- aapaCi;illy lh& 

'(ii-.vjlw-C' - alf'.-r only 
ilrniled range, winch 13 
firw in a taci»«ji 
bul ffi-ainqls Ihi-inr overall 
veranWlty TltO jOlS li^ve 
II r of Hying 

fasiar seciars. howavyr. 


Ari'72AT 
COALER C' 

UK 600 km (500 ml.) 

T 

1297 

(305 mi.) f 

































Aviation Factfile: Modern Aircraft 


Amx International 


Amx 

• Tactical striker • Light-attack aircraft • Reconnaissance 




A Showing that it can help 
make light fighters, as well as trainers and 
executive aircraft , has been an important factor 
for EMBRAER . It makes the air intakes , pylons, 
wings and reconnaissance pallet. 


D eemed good enough to replace two 
able old warriors, the Fiat G.91 and 
Lockheed F-104 in Italian air force 
service, the Aeritalia/Aermacchi AMX was 
originally conceived as a small multi-role 
light-attack aircraft in 1976. EMBRAER of 
Brazil joined the Italian concern and this 
collaboration eventually proved fruitful. The 
aircraft entered service with Italy's 51 
Stormo in October 1989 and Brazil’s 1 
Esquadrao in October 1989. 
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^Maximum load 

Optimized for tactical strike , the AMX usually carries cluster bombs, 
rocket pods or Skyshark dispenser weapons. 

A Two-seater 

The AMX-T two-seat conversion trainer is fully combat capable, 
though it has shorter range than the single-seater. 


Modern design ► 

Despite its plain appearance, the AMX is a modern 
design, with low maintenance requirements and 
good reliability The aircraft can stand at 75 minutes 
readiness for 30 days with limited servicing . 


A Light fighter 

For nations such as Italy, the AMX 
is a good compromise between 
light-strike advanced trainers like 
the MB.339 and heavy-strike 
aircraft like the Tornado . 


A Night mission 

Provision for forward-looking 
infrared or passive night goggles 
gives the AMX night strike 
capability, which would be much 
further enhanced by a TIALD pod. 


Amx International Amx 


FACTS AND FIGURES 


> Series production of the AMX began in 
July 1986, and the first aircraft rolled out 
on 29 March 1988. 

V Brazilian AMXs have two 30-mm cannon, 
and Italian ones have one 20-mm Vulcan. 

V An engine problem resulted in the crash 
of the prototype AMX on 1 June 1984. 


The AMX can carry weapons on seven 
hardpoints and boost this figure to 12 by 
using multiple stores carriers. 

>■ Brazilian AMXs carry the MAA-1 Piranha 
missile for self defense. 

>■ A proposed electronic warfare AMX with 
HARM missiles has not been developed. 



















































Amx International Amx 


profile 


AMX Latin light 
striker 


D i if<I Irom Uk- t 'iusci 

!; i utulcnakc ihu ’hike 
role, the AMX 

Lnteniarkjnjil is the result pi 
- ■ |;i '.iii and South American 
.ill.ilx Kr;nic>n Us build ;i win>llv 
ih‘\\ iftrpbiK- U n llie ilX:.;;i u-i 

.. ami lias pmvrn 

m ii.a kablv mu i ovdul. Hie 
luh.m rcijubvineiij w;ts marie 
kru ■ a < ‘ am I, i .11 her ilian 

11< r- a ilt i1 11 nIsH < a i >|is Ii -I a 
, in | i i> 11 oil It ' ivjir. (In' 

. h i ixi<m w a-, taken to tloign a 

uvw .ii iy rah. 

i '■ :i I the i.ii,m t Italian 


AMX 


The Fuerza Aera Brazrliana designated the AMX as 
(he A-1. The first Brazilian unit was 1 Esquadrao of 16 
Grupo de Aviaco de Caca at Santa Cruz. 


.ii ‘i i >sp;u‘t ■ i ii. in i hi hlivm j>i it i ed 

n■■■•• ■ HWi in Npiil 1978 and 
Bmzil joined in .Inly 198] , with 
tile object of .securing rile Ki:iIi:in 
as :t lollop -up to the 

I lie \jMX IH .uan flight reeling 
in M:iy 1W1 Trials set out to 
esi.iblisli tli.u the pkirmed low - 
Iiwel Jelivei \ i il a \ .itim (.1 

tinlitmtv (up lo 2 7 22 kg (5,988 
lb i * i\ei a Kin iJ.SO-i j. i 
runge w.is a v i ll ik■ altern ilive h i 
i ng and e\]H.‘nsiw liai. hvaie 
This was nnX. -'i 1 prrnvi ! ml iIn 
AMX acks I. 1 J ..1 a in t has no a I- 



Another highly successful 
collaborative program for Italy and 
Brazil t the AMX has yet to win 
export orders in the face of severe 
competition from the Hawk 200. 

weather cap,si sit it \. Hut with the 
AMX A I in sei \ it s' iri Italy and 
lii a/:., and a imlrver ViTtfion, 1 1 u.- 
AMX I miiloEgoinp lli\»bt lest,-., 
the * lev i *U ipimml ph jgiam 
pi’iHiiiist' 1 * some iidcrevsiiriK new, 
iii4 h Ms, with in ai il i sliipfHim < >i 
clct iroim wa till re variant Htitl 
| u risible. 


Brazil’s AMXs are the most modern strike aircraft in 
Latin America, and the type may well be ordered by 
other nations in the region. It offers a performance 
capability between Brazil's F-5s and Mirage Ills. 

rIlia wing ivis spudfjrs m tiqnl nf 
11'hI julmons. Whir h .-iHirHMil Ihn 
■ lilt: I lies :ih well nr. ;n:t ;.is lill- 
i and nirhr.jknrv The wing 

has li'lrli kW| irik>-i llajvi ;u»f 

Irainti-adgs Fowi&r flaps to gwa _ 

::l k> i 1 fink I Lnkoofi i .i[ rtsiRy. 




Tl wmgtip store s talon >> lor 
aa-!o re missiles 
such as I he Sidewinder. 


Hn OMt/Swrua head up 4 iispt i 

■ Hi I im I• rlr.i', i- N-u r i:;r 

■*l I W'Mklrj.Kl !In 1 i;iKdkpH h.isHQTAS 

I ■ • :l.! ill |l: ! -I : ' . 1 • 


' i ..ii, AMX:, I'-ivi’ .i ;nr.Ell 

1 'AI ! I V.nil- 1 .ii 1,11 h. i i, 11 i K1 

ihn I I 1A f'l .uni any 
i .vi. if i a v'v. i■ a*. will 
I r I ,1 ily '. iyi ■ ,11 lAt I I ink' 

.11 il ii'Ji: sysleili HMZfliiill 

i .ft 1 wit' pirobabty feopwp 


s> canopy is a one-pwee SHriewnyu hinging 
l. whch tiVow! ■ • sii ■ 'll, ml it i vIs#m 
■ I .ili l .11 .a M.jiiin ILjkiif r-ii-i-In ill anal 


’ C l i ,1 -Aii . , n 




AX'X 1 ■ iiwv, "i ■■: |,v 
siII |l,.: I vi ili 1 : - He iy('.t: Sin jy 
hid turbot&n huh inusi-i 

i|oirc-,i : -II lllily. f hlii 
rrali,dik i-ruin \Q ft) similar 

! •, 4 ||| 'li. -.VII ! i w. (-, 

ir-■ 11 HI Til■ Hu, Hi'mi■!. 


baiHaM Sy 


Low-intensrty strip ii^lns tiro Iftted id tha rw 
fuselage lo aid. loimflton (lying al Nght 


zil’s fighter-bombers 

i lBRAER XAVANTE: he Xouanle . . 1 1 >. ■ ■ Ai r^n.K;h 
"j is an advuiu'jarJ IijIhir? w«lh Iccjhl-strike capahii'ly and 
1 i with machine guns, dusto-r bnmt>s and rgckei pods. About 
-“io n iv - ■ ii mvi'>:-. 1 wc< X; tv at 1 to o: i j i; il?t j t* ^ ,i i iperi wi m a 

1 " carman |XKl for performing reconnaissance missmns. 


H NORTHROP F-SE: Used i Uie Sight-nftack role, Br;izil s 
planning lo upgrade US F-5s with the same SCP*01 rndar and 
OMI/Aloda l |UD as used In the AMX. They have already bean 
supplied wsth air-ln-Jir reluelmu Hobi-s, Bfii/il’'- 36 l -fits .uo 
based at Santa Cruz and Canoas. 


■ MIRAGE IfIDBR: Ihi- nation's pmvu'iry mlerceplor, t(>e Mirage 
III has atsti bees upgraded with: canards anti new av?onin-i. Th*y 
are armed wilh Matni R630 missiles and OtTA 3t)-mm canpdrt. 
With the inirodijciion of AMX. il is unlikely that the Mirage will bn 
used m asr-to-ground roles despite its capability 





Power plant: one *19.1 D-kH 1 11 .OOC^j- iHrusll 

Rolls-Royce spoy Mk 107 lurboran 

Max speed: km/h {567 m.p.h.) 

Service cailinQ: 13,000 m [42.itiq h.j 

flongu: 8&0 km (552 mi.) 

Weights: empty 6700 xg (14.740 !b.); loaded 

12,500 kg {27,500 lb.) 

Weapons: one MBi -A1 20-mm can4^pn or two 
DEFA 554 30-mm cannon; and Up to a 27?2 kg 
(5.EN38-ib.) bomb load- 


Dimensions: span 
length 
height 
wing area 


0£7 rfi (29 It,| 
13.23 m {43 ft ) 
4.55 m(TS ft) 
21 m [226 ftp li.i 


ACTION DATA 


AIM-91 SIDEWINDER 


I l^wl Ivy wvurfl! WAR) voiinliii’-., llin AlM-'lL -u ivm aI .. 

udvfifirjoU Sfidowtndw modfi-Si, Oblu lOBtfflsK fciHM > frqrn Mio Irant 
if [hoy iiiu flyiilg fact imnu^ih The AMX pswrwa n pair nl 
SWiiiwnCl*™ i in wir^lip pyJons. BstSoWindw km ?wi 1 1 Kg t34-ter:J 
tJ.iril hntin-unlution wflrhvud lntK)0«d tiy i-i*ei prtndnii;y lusu 



P.’iwirA’iiy It GBU S; J -i ei |,i ,ir mnclcud 6W Hi \'V 7 t JH1) Ixwnh. 
■, , -iiiC;li u.nln J itn?lv »!.:curdle li liyrr r ■; irnwi rnfhn:-luil ki&ar tukjnjy 
irriiii .1 I h--.^|ritJl«ir Allf >■ ?LHjrli Un* AMX tutr, iui ,vntf ru-alflnalor, Il v, 
iwirmarked in nwvivh u fioddod ayzlom 'jjr,h an lhe GCC TlAa.D or 
11 m."" 1 £'.A| All \S In kill iw Him |:- Ii ,| Inn .j»X I, if'.."I . 



b r ,?;e:ki 


A r:rnwhi'1iyiiftl uhfjiiiHteU 'rkiHlV jJoiTib. ihu Mk 03 ki u -Jmi ca^UHl 
-l-iT-kg It.CMXHh.J wngprjn rifled vrilh 202 kp [45tJ ttf ) of l'i -6 is^fjfcisiirtie. 
Uv„*s m cwveiiElDrijJ ,nc*h- ir hj bomb % lillttU wUh M:5C*1 nb- • fur, t -. 
:;iKf M'jfdj tiul FirA'S, !* C^n Ln^i llllrtrJ w. in> □ Bflftnlr- l^-p 0 tall ISriiulion 
lor ri'liv- i-. ,i i i>.|,indetl |..,m i r:i ndmi.i Iv gur t.-ij underwinq. 



































Aviation Factfile: Modern Aircraft 


Antonov 


An-12 ‘Cub’ 

• Tactical airtifter • Flying command post • Electronic warfare 







A ntonov’s An-12 ‘Cub’ is a big, 

tough, practical transport often 
called the ‘Soviet 0130’ because 
it closely resembles the West’s Lockheed 
Hercules. The Ukrainian-designed An-12 
is a high-wing, four-engined, rear-loading 
freighter that won wide acceptance in the 
Soviet military, served the airlines and was 
copied in China. This versatile machine also 
operated in Afghanistan and worked as an 
electronic warfare jammer and testbed. 



first transport properly designed for the 
forces that used it, featuring a high wing, 
turboprops, rough-field capability, large 
rear loading doors and a wide fuselage. 
The utility of such machines has ensured 
that the An-12 is still in service today. 
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PHOTO FILE 


Antonov An-12 ‘Cub’ 




▲ Driver’s seat 

The An-12 cockpit is a spartan 
place to work, but it is well laid 
out and offers the pilot a good 
view for landing. 


▲ Soft landing 

With its long flaps and low- 
pressure tyres, the An-12 can 
easily touch down safely on 
rough strips at high weights. 

Himalaya flyer ► 

India’s An-12s operate in the 
Himalayan range, but the Sack of 
pressurisation in the hold often 
limits their operations there. 




▲Still going strong 

The An-12 still remained in service in the mid-1990s: 
this Aeroflot machine is flying from Zhukovskii. 

Aeroflot visitor ► 

Intercepted by an A-7 from the carrier USS Midway, 
this An-12 was on a reconnaissance mission. 




FACTS AND FIGURES 


► Many An-12s have been converted for 
duty as test and research platforms, 
including engine testbed work. 

> When production ended in 1973, about 
900 An-12s had been built in the USSR. 

>■ The prototype Antonov An-12 made its 
maiden flight in 1958. 


> China produces the An*12, known as 
the Y-8 t tn Xian and has enportBd the 
type to Sri Lanka and Sudan. 

V Afghan rebels succeeded in downing 
an An-12 with Stinger missiles. 

Four tonnes of electronic warfare gear 
is carried by the ‘Cub-C’ jammer. 
































































PROFILE 


Supreme Soviet 
tactical airlifter 


A nlonov’s An-12 ‘Cub’ 
is the hard-working 
(runs port which pilots 
sjjy cannot be replaced 
Although tlifs 1 >urty. turboprop 
heavyweight Jins Ivvn om of 
production for u quarter of a 
cX’Hlury (ils Ainclic.ln l*< jiiivalcni, 
ilie C-1A () , is still being built), 
pilots ngivr ili;ii plans io replace 
11u■ *( .ul i wii h jrt i mmp< >rts 
were pp -muiurv. 

The (a ili' is in endm ing 
presence in ibe former Soviet 
i niim and is still retied ujhiii i<) 
"i disport milil.in supplies, while 
also lx ing used for sccombrv 


missions, In addition, Aeroflot 
cxjntinues to operate a. small 
number of An-12 civil freighters. 

The An-12 is not fully 
pressurised like the C-130 and 
Uses a dillwenl method of 
rear loading, which sometimes 
requires LiddiikHi.il ground 
equipment. Iln \n-12 cannot 
laruI on a iough, unpaved 
surface neai ihe Ixauleliekl in the 
short distance oi I Aon m (-1,920 
■li.) I frail is required by 11 it - . Ijfl). 

Bui when support equipment is 
availal>le and .lir/ivlds are used, 
ihe An 12 is a champion freighi- 
iiauler lor a plane of ils c lass. 



Aeroflot found the An-12 
essential, as a large area of the 
USSR was totally inaccessible to 
more coni/enf/ona/ aircraft. 


L lh& moral modem JocIpdeiI 
lr.ii|S| Hills Iln- An VVJilr 
powftrfid try leui lurbOpnifK, 
namely [ho tvchgnko A 20. 

Not a* 1 from i!yj engines wiis 
uaedlOdi! Al UtO Wh*] ill Hi toil 


The Czech Republic and Slovakia both retained an 
An-12 each after the division of Czechoslovakia . Although 
the Slovak An-12 (‘2209’} is used, the Czechs have retired 
their aircraft despite having no replacement. 


. ,• a i-sinn for tile An-12 was derived from 
that of the An liJ. bul held more fuef in its 26 tanks 
A high wing arraign was chosen to aflow vehicles, 
to drive iifoiifM’i thr- ascnSfl oasjly and for ij-to pilot to 
see Ihe (y y \i I. >\ list:« Kepi I he ] )r y if >■ Hei :J < :ii,\ i I 

deb ns ori rough curstnps. 

A crew ni hvi ■ ware -n Sdd ohm into I m Hh? 
ftohl GT Ihft Arld2 111 11 ■ vrddd dqcMptt. 

Tfio cmw oxtti&tecE of two pitots, 

- fig i nm jinrfjf end biffo operate*. 



The Shaanxi Y-8 is a Chinese-built version of the 
An-12. Amazingly, this aircraft is still in production 
and the latest version, the Y-8C, was first flown in 
1990 and is widely used by Chinese operators. 


Tfie fitfseiag© can 
acconwnodaile YefrfcIBS 
such as She 2SU-23-4 
:: ; * iiirc.mfl gun 
or FT-76 light link 


Sumih airbriih kid m addiKiri if 
prcssui*xI 1 2 m, . :oi 11 [ xu I > lit 

accgnmtiocfniu rsareo handlers 


_ _ 4 

r~ 

i 

mm 2 


li 

t 




Most An 1 'Si had tfamsbel-styfci 
doors, bul a tow had a C-130- 
slylo rear loading ramp door 


I ho trail turret is hasod on That 
of ihe Tu-1 & ’Badger 1 rnaJum 
bomber and contains two 
2*3 mm cannon. It h^s a tail 
warning mcJui. uni a .ji.■ 
laying radar Tte luuei ls 
press)uised for the gunner. 
Ramaming airmail often haw; 
tine guns deleted, 


An-12 missions 


BOMBING RAID: India 
converted several of its An- 
12 BPs to serve as makeshift 
bombers; l<> tons of pallatised 
bombs were pushed out of 
the rear doors. 


TARGEfT TANK: The object of 
• ha An- 12 mission was to attack 
Pakistani troops arxJ armour 
during the 1971 conflict. 




vc 


EJECTION TEST: the An 12 Has 
also been fitted With a speck'll tan 
cone used for firing election seats to 
test Iftstr effectiveness. 


ELECTRONIC JAMMER: An electronic warfare variant known to NATO a 
J Cub C* has active jamming gear for blocking communications a»wf radar, 
Mid • |' ) fli : - ■ 'i::mft‘ l-i-irioui in yivi i.r ■ turns m : u r. 
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Antonov An-12 ‘Cub’ 


An -12 J Cub* 

Tjfpe: possertgor/cargo transport 

PcWBrpbnt: four 2963-kW (3.340-tip.) Ivchenko 
AI-2QK lurbopiop engines 

Msiximum speed: 670 km/h (416 m.p.h .) 

Cruising speed: 550 km/ti 342 m,p h.) at 
7620 m {25,000 ft.) 

Range: 5700 km (3,542 mi.) 

Service ceiling: 10.200 m (33,500 ft.) 

Weights: nomial take-off 54,000 kg (T 19.050 
(b.J; maximum take-oil 61,000 kg (134,462 lb.) 

Armament: (on some mililary An-i?s) two 
NlR-23 1 23-ritrn cannons in a reur turret 

Dimensions: span 38 .do m (124 ft & in,} 

langiti 33.10 m (tW ft 7 in,) 

height 10,53 m (34 it, 7 m.) 

witH] area 121.70 nr (1,310 aq. It,) 


COMBAT DATA 


MAXIMUM CRUISING SPEED 


Willi ‘Mftxsprop i-’rsQTirifni a budk 1 )* k Iflc1ic:il lrnnr,portS 

.: ■ 1 • . f::i • l H • ! .: - Mi. •:■ j V. - ■■ n Of Iht 

An-12 gives lit a sH^hMy higher speed lhan the C-130, bul w\ 
pracEica mosi ir^isport!; ? 4 jr*{y rEKtblt Ihdir rnaxiitium ?! 4 >i>ed, 

An-12 'CUB’ S7Q kTil'll (415 ra.p.b.) 

C-130 HERCULES 595 km/h (370 m,p.f| r | . 

C.16B 513 kiri/h (319 in.'p.k,] | 


■HMH 


' *- ! ii l-.r. i . • iv* ' I nl r my' -1 ■-il My, < t *':•>* ! mi'' 

mcifi- titan j G 130 . PufMajM the um|y wcakn* nl Him An- 1 ? i*. 
Hiar Inrjdmuj rhi.: jnnf.-iH i:, - cw.-yr lli.in a C-H 0 ‘> r a TmnsoJI C IfiO 
iliia lo il ■ .ihiiiwicn ref .i rrirn ::..nimg ramp, ftwj liansaH ih oiitjr a 
IWm-onginAd d 0 Slf|n bill StdirmrmiH*:. IO mrry 1 f .n 


An-12 'CUB' C-130 HERCULES C.160 

20,000 kg (44,092 lb.) 16,194 kg (35,702 lb.} 16,000 kg (35,274 lb.) 


Thtt An - 12 Has 
kiSfl 111 ai i a 
C 13*0, bul if anil 
iiiii an adeqtwia 
miJiuh oi iicrlimi ‘tu 
ii tactical Si^nsiKwl, 
esp«Giig9y 
cofiKidofintf 1 hni 
apr.x’Olwjfiia ir» 
f ijrpFW do 
nH^irn'^ Icini) 
siifitcbfRi wiironl 
mtUoJIklQ- Jarrynma 
An-t2s could i^lay 
on etelkOfl for Icmiq 
slifllrTies at a llmo. 


An-12 CUB 1 
5700 km 
(3,H7 ml.) 

K 


C-130 HE RCIA u 
7302 km (4,848 mi,) 


C.160 

BtM km (3,169 ml.) 



































Aviation Factfile: Modern Aircraft 


Antonov 


An-24 ‘Coke’/An-26 ‘Curl’ 

• Twin-turboprops • Personnel transport • Tactical airlifters 




A Antonov’s 

twins serve in some numbers 
with both military and paramilitary operators. 
The majority of An-24s are passenger 
transports without rear loading ramp doors. 


D esigned to satisfy an Aeroflot 
requirement for a turboprop 
transport, the An-24 ‘Coke’ also sold 
in some numbers to military operators as 
both a passenger and freight carrier. It led 
directly to development of the An-26 ‘Cur!’, 
a dedicated military tactical transport, 
which has proven itself to be a rugged and 
capable performer. In China, unlicensed 
production of both aircraft has been carried 
out under the designation Xian Y-7. 


PHOTO FILE 


Antonov An-24 ‘CokeYAn-26 ‘Curl’ 



Czech ‘Curl’ ► 

This aircraft demonstrates the distinctive 
bubble observation window of the type. 


T Paradrnpping 

With its large rear door and 
blister observation window ; 
the An-26 is optimised for 
the parachute deployment 
of troops. 


▲ Jet APU 

The jet exhaust of the APU is clearly seen within the polished 
section of the starboard engine nacelle of this Czech An-26. 

Abraded underside 1 ^ 

During rough-field operations debris is thrown up at the 
underside of the fuselage, as shown by this weathered aircraft. 


▼ African ‘Coke’ 

At least five An-24s were 
supplied to Sudan, but alt 
seem to have been 
withdrawn from use. 



FACTS AND FIGURES 


> Very few operators use the An-24 in a 
freight role; most use the aircraft as 3 
50-seat passenger transport. 

>* Under the designation An-24P, one 
‘Coke' was modified for fire-bombing. 

Antonov claims a corrosion life of 30,000 
hours for the An-24 fuselage. 


The An-26 was the first Soviet-designed 
transport aircraft to have a fulty 
pressurised hotd. 

> During 1§96, Russia had 20 ElEnt- 
dedicated An-26® on strength. 

Angola's and Mozambique’s air forces 
have used An-26s as attack aircraft. 
































































Antonov An-24 ‘CokeYAn-26 ‘Curl’ 


PROFILE 


Antonov’s lightweight 
airlifters 


H ;i\ ini; lirvl j U m n < i;i 
20 Ikwmbcr 1<W. 
tlic An-2‘i 'Gnkc w j ■ 

.. lirvdt coniptTitor Ui lllf l _T 
I ‘iitlsliip. B'ilh jikimIe wviv 
■ ■ ■ iciiLilly .niimdix hut 1 ><>51 

M lUgblt rniltoty < irionrr\ in 

VS | III h < jUK‘M iJ II’ "O >lkc ■ -lilt' ' ill 

\rii< mm dvsigrttfd i tc 
\n 2 i with itii 1 di tsjshnsi,s on 
strength iintJ rctkibifiry, Hither 
i ]t l 11 ■ hi ligliiwi'iglu :inti 
. ■ . jth' m>it .il nprr.itis ms. 

3 .iiK .liivi ilr Ir.LiunsJ «i g;is 
ill- i 1 iuiNili;iry pimvr m i 
s \ II i in tilt; n if < d \hr 


starboard engine n&odLe* but 
11 1 i> u:t.s ivpl.:n'ei.l in the 
An-2 sHV by a small turbojet 
which improved fake-olT 
performance Thi> installation 
was also a leauuv of rhe 
An-2 i H !' tied it aied hea’hler. 

Hess‘•net. I a> ;i I adieu I 
a i i'li I ter, ilie An 2b has enjoved 
),li grejkT success || has 
giejiter power, m upswept rear 
ftiseliige which Incorporates a 
large cargo door. ami i.s hilly 
epuippetl fin hi rapid loading 
.aul oh it mdii« • < >( Ireigtit, li"ln 
vehicles or j sit allot >ps_ 



Left: Early in 7996. the Libyan Arab 
Republic Air Force had eight An- 
26s on strength as transports. 


I riusiPiillv, the An-20 has a 
second skin oi titanium bcnvaili 
the I iSi uc.’t', . > f'lOlLt i! dl.. rap 
rough held opeiatii 'is. I he 
a ire rail h. s also been developed 
into a ftuiltl>er c-I special 
vensitms. cs|'e ully h>i hie 
elcdiorlii inlejligence, signals 
inldligemc and elet m ink 
u at fare : I lii . 1 . Sigilil and l. r AV) 
rolls. Ml mat bines in lliis 
category am given :1 k- NATO 
desjgiurn m '( ml IT. 


Above: Hungary flies the An-24V in the convenf/ona/ passenger 
role , alongside An-26 tactical airlifters. as illustrated. 


In iiHihi i I i’-; livi: A’, e 11-tVs, ir 
M, in 1 1 I' ! r Ji 1‘ -i ■ I.. /(v 1 . nr loce ; ilsi.) 
iiati to stsrvsoo lour An 2fr$ and a Htnqto, 
! Ii ■ r - It :t Jitn nr! As at 1/ 1M 'Q «I H' 


■- '•: |iM —r , .v of inn i ■.o. i;f ■ -f| In o| i i. iln 

Ail 2 ( l T t> • n Ml' h'H' Mil: i 

departum Irani prfrvJcm& Soviet design 
■ ■ ii : i:-t.iphy by h,'iving n iarlar nose rnstead 

..rtxh*i<ay&v riiayea mvigatncs pc:s:iinn 

. .r.m’a:ly ii&stciakid wrth Soviet IrctoSp&lS 


Mounted Ngb nn M-e winy. I Me powerful Ii n L.er'". | ■ 
arid I h if |MO[ - j-!■- are kepi away Iron. Hying -vC: ■ 
A i ■ 74 F r i and bV rn.ichir>--$ have an auxiliary turbojet 
mpladng lbs APU in the starboard nacelte. This 
provides a i efecfrical power cm lake-ul! Liilovvauj V\ti 
main enqunas lo dafstfer it lore thrust lo Ihe 
prqpflilers. u .=:• rev .sling leniiiunl thrusL 


AN-24RV 'Coke 


When it was formed in 1992, the Czech air force 
received a number of An-24s from Ihe former 
Czechoslovak air force. The aircraft are generally 
used as staff transports. 
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. section, Ihe luseUtye nl twin ihe An-24 and An-26 
takes rhe tram of a rouftdati inanQk?. This allows maximum 
I'cot widr'i nalaming a nearly ivcuiat cross-sector’ 
■-•Jhich e sMucturalty desirable toi 0 pressurised cefctfn 


Most mttary An-£4s artt flown as puns passenger Irwisports 
and are designated An-24V, or RV with lijrl-.ivpi API 1 A 
fiango variant was 0 roducoo as the An 241 [An-24PCI j wish 
mar loading and twin wnlml 1 ■ ■, inn 11 ■■ -:.i tew r.,::inv-r 


As j passenger ii^nsport, inn An-24 was 

supplied with .1 ... erHiy tJoor n Ihe imrt rear 

fytgalage. The ventral fins titled lo An-24Ts -were 
sometimes W&ed to An 24Vs, ns or; this 
asampfe. 


Curl* colours 


I AFGHANISTAN! to 1978 the Em it of about 20 AriA J br, and a 
number of Aiv24s was delivered to the Alghan aw farce. Some 
■■re destroyed by rocket lirtt. btil ihe survivors remain airworthy. 


■ MALI: An-26s were lirSt received ill 1983 and cartiruje lo fly 
alongsid'e 0 number of Arr-24s. 'Cokes’ end 'Curis h have proved 
papular among Alnrj.in ivitiovs. 


H VUGOSLAUIA: After ihe divisions within Yugoslavia. Ihe 
An-26 fleet now Hies with Serbian forces. Having stood at 16 
n tho nud n9S0s, numbers tolaEled £5 by 1996. 
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An-26B Curl-A’ 

Type: Iwm-lurbofxop tncticai t nans pod 

Pawerplnnl: two 2103-kW (2 r 62£Khp.) zmdb 
P rogr&ss AI-24VT ttfrbapmps. and one 7.85-kW 
fl 765-11 > >lhfust) Soy uz RU t9A-300 lurbojai 

Maximum speed: sto km/h 1335 m.p.h.) at 
50W rn f16.000 

Maximum climb rate: 480 m/mln (1,575 f.p.m.) 

Range: ?550 km ft.580 mi.) with maximum fuel 
or 1 100 km (680 ru) with maximum payload 

Service ceillitg: 7500 m (24.660 ft 1 

Weights: empty 15.400 kg (33,880 lb.), 
maximum Inkernff 24,400 kg (53,680 lb j 

Accommodation: 40 passengers on tip-up 
soars or 5500 kg J 12.100 lb.) ol cargo 

Dimensions: in £9.20 m (95 ft. 9 to.) 

length 28-80 m (78 H l m.) 

height 8.58 m (26 ft. 2 in.) 

wine; f iren 74.98 m (807 sp. ft.) 


COMQAT DATA 


MAXIMUM PAYLOAD 


A lliiuch 1 n.TR .1 lighter maHjrn jrr payload man :r:c3t! 
cunrempornry OHsigns. K'c An 2ti 'lasa caraluliy cle-SJirpned hold 
ivincii s-io=pflS [ja'fivanl n b*coirtinq gpacfl-limiied. Many iranapohls 
Rf6 M helorB they reach Their maatmijm payload wuiijlri. 


Q 

m Mk 4000 
TROOPSHIP 
5034 kg [12.035 lb.) 


An-26B 

CURL-A' 

5500 kg (12,100 lb.) 


ANDOVER 
C.Mk 1 

6690 kg (14,720 lb.) 


CRUISING SPEED 


wiHtfi wnmal ofwr,uianai cruising spoadu at Btiiudei are »mpaiwl. 
Fokkef'E F?7 Mk 4000 tTwpfhlp i« by fW Chfl lasleSL tl in rmt an 
roggfid as rhi; uitn.ir |y|HYS. howevcir. ar*f Has d- ' 1 ' : i i i 

rrwrkal AM tfwB® iypes have ir^ir oriqms \n comnYoreiiU Lfemgns. 


I CURL * W0 km,* [S73 


ANDOVER C.Mk 1 4lSI(Mi (257 m.p.fi.) 


Mk *000 f ROOPSHlP 


f\UM* 

Ptpnge wtEh 
rnii^irunni paytpaci 
Ii a ur.c-lijl guidu! 10 
ih <n puinnfujfl 
o^r.ilint] trunriey 
□F trampon 
diicrtilr. A 
moximum paySthta 
is raraty carnuUL 
bi.ll, iiiHtnr fTirv'.l 
ckcurnstancus. tl^c 
Aji-?fi0 if. '.hi: ly Ii: 
offer Jar auperinr 
porfwrnaiiDe. 


An-268 'CURL’A' 
1100 km 
(600 mi.) 



F27 Mk 4000 


1100 km (680 mi.) 



































Aviation Factfile: Modern Aircraft 


Antonov 


An-30 ‘Clank’/An-32 ‘Cline’ 

• Twin turboprop • Aerial survey and transport • ‘Open Skies’ flights 




A A versatile family 
of medium-range aircraft has been built 
up around the An-32. Meanwhile, modifications 
to the An-30 have taken it beyond the simple 
photographic survey mission capability. 


N o organisation has been responsible 
for a wider range of transport aircraft 
than the Ukraine's Antonov design 
bureau. Developed from the An-24RT, the 
An-30 is a specialised aerial survey aircraft 
used in small numbers by Russia and a 
handful of the former Soviet allies. The 
An-32, on the other hand, is a widely 
operated tactical transport. With its 
powerful engines it is particularly useful 
in hot, mountainous countries. 
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J 


Antonov An-30 ‘Clank’/An-32 ‘Cline’ 



A Nose job 


▼ Fire-killer 

Firefighting An-32Ps have a total water capacity 
of 8000 kg, which is carried in removable tanks. 
They can also carry rain-making equipment 




A weather radar is contained within the solid 
nose of the An-32; this replaces the glazed 
nose of the An-30 . The high-mounted 
engines are also unique to the An-32. 


A Glass nose 

Nose glazing has been a feature 
of many former Soviet designs. 
This is usually to aid navigation 
over the vast, featureless tracts of 
the former USSR and also, on the 
An-30, for photography. 


A ‘Open Skies’ 

The Czech Republic uses this 
An-30 for ‘Open Skies’ overflights 
of other nations. 

▼ Indian air force 

India was the first customer 
to take delivery of the An-32 and 
received its first aircraft in 1984. 




FACTS AND FIGURES 


>■ A computer aboard the An-30 is 

programmed with the route and controls 
the aircraft during surveys. 

> In basic fit the An-30 cabin has four 
camera apertures and a light-meter. 


>■ Western expert first received details 
about the An-32 in May 1977 and it 
appeared at the Paris Air Show that year 

>■ 'Cline 1 is the NATO reporting name of the 
An-32; 'CJank' is that of the An-30. 


An-30s are also used for mineral 
prospecting and environmental studies. 


>■ An air ambulance version of the An-32 
is equipped with an operating theatre. 


































































Antonov An-30 ‘ClankYAn-32 ‘Cline 


PROFILE 


Exceptional 

Antonovs 


E xilti rally. the nif isi <. *hv« jus 
LliflcTcmv hutAvurn ihc \n- 
yn ,mcl An 24 RT, from 
which it wflus dv\ ■ rlopi'd. in the 
Vi/cti nose and raised cockpit 
. iin >p\ of thv Chnk . Imernnllv. 
though. die huei model carrifs 
v ry cameras jkmg w illi .1 
iljdiitMini oriel map-making 
rijitiptnem or crtiter 

. dpi it. a I ’-i in r\ c< juipmeni. 

■ \ cii nn M\' sf vria iM'd 
\-i ■ mi, is I he \n ioM Sky 

, .nna, TJii ■ lias luschigu 


over tlrou^ht-sliit k'en regions or 
forest flies. 

f'he An-32 was developed 
specifically (or operations in hot- 
ansd-high conditions. In addition 
to much more powerful engines 
1!:a 11 1 le An 3<V- 1) ,• \\V (2,fi2U- 
hp 1 Al 2iVTs, it has a new wing 
with iripte-.sto] atrwd flaps and 
automalic leading'-edge sials. 

1 lie ty[>e's alnlilv it) operate 
from aiiIiekls as high as {500 in 
( J 1,750 [ 1 . ) s'huvr sea level. [)3us 
rough held landing gear and a 


Right: An-30 pilots have a far 
better field of view than their 
An-24 colleagues. The raised 
cockpit was primarily installed to 
provide more space for the 
navigator and survey equipment 

Right: Bulgaria flies the 
An-30 in its basic survey role. 
Antonov designed the aircraft 
specifically for survey work in 
relation to map production . 

ambulance and agricultural 
aiix 1 all As a result <sf iis 
on l standing pcrhn i: in 1 ice and 
die dillicull o Mldili* his ii 1 the 
lounlrv, die An-32 is lh< 



An-32 ‘Cline* 

Tltpc: short-/medium-r«snga transport 

PowerpEanl: two 376D-KW (5.04 O-hp.) ZMKB 
Progress AI-2QD Series 5 mrbopreps 

Maximum cruising speed: 530 hm/h (329 m.p.h.) 

Climb ralK MO nVmin (2 JGQ f.p.m.) 

Range: 2520 km (1,580 fru.) with maximum faei 

Service ceiling: 940 a m (30,840 ft.) 

Weights: empty 16,800 kg {36,960 ItU; 

maximum rake-oh 27.000 kg {59,400 lb.) 

Payload: 42 to 50 passengers or 6700 kg 
{14,740 lb.) 

Dimensions: span 29-20 m {95 It 0 m.) 

fength 23.70 m {70 ft.) 

betyhS 8.75 m (2B ft. S In,) 
tvmrj ,iix,i ?4;88 m (807 sg It.) 




-4 crew ol thrae, oonsisling of pdot, cc»-p4QT and navjgaJor. fJy the aircraft from a 
pressurised and alr-oondltoieLf cabin. A (light Engineer may S SO be ■ cad. 


__ bnoBolh Ihe tail. 

Frorr ,'iie dvEciicinii* slat mhi y and provsda iiome 
protect ina-. from I ho :CpsSieam lor paratroops. 


An-32 ‘Cline’ 


India was a natural customer for the 'Cline', 
with its mountainous terrain and high 
temperatures. The Indian contract was 
fulfilled by Antonov from its GAZ 473 factory 
ai Kiev before any other deliveries began. 

i ■■ f u^ing through which to view 
, ■ |, 111-:! * |J !|ii Ktrp-Cirks -i i LI k- giound, 

■ .i ■ •:! =:■ . liiflmuli The; 

i i..' An 24 Hi' i idfcrall 
. ivi ,j i.if||ci nlmii?rvf4liOM window 


Sy mounting the powerful Ai-20 
engines above lhe wing, the 
prOfX’lir-TS iniets rtjn^in&d clear qf 
runway debris. An-32s are 
expected to operate from rough 
aCieidS and loroii^n object damage 
could be disastrous under marginal 
lakd-olf concilions. 


Vnry deep nacelles 
cheradertae the Ar. 3 . 
rnese house v~e r&iracied 
maul undercarriage and l:l>‘ 
.high-sat engines The r ighi - 
n.;ir.d nncnlk:- nisi : uonl.imn 
Ml -all ;njx:!i.-ny hfltvifel 


An may bn culled uixm To o|.x*falf? m icy. 
pf :i iiii.mivi:, conditwns. As ItKflcaTed by the 
substantial de-iemg hoots on a. I leading edges, 
Ihis was ona ama of impriwnmanl i /vor Ihe An ?T. 


A 3000-kg capacity hoist is fixed m 
the cabin to a+d freight handling, 
togni her with a. removable roller 
conveyor. The cabin can 
accommodate 12 pitHuts, 50 
cir 4? poractHJttfils. 


mTrtw wnr &rr 


-tanks’ and ‘Clines’ in service 

■ All-30 ‘CLANK': This s a eanioul'rjyed ui«raf! n Romanian 
■ ‘ ' i? service. Seveful oastam Europeari iiir forces lly An-30s 
■i vmnti rnay sevw.- 4 ri Vietnam, 


| An-30 CLANK': Many aircraft flying m Aeroflot colours are 
used on military operations and amcnatf such as this one are 
probably committed to the military in times of ensis. 



■ An-32 CLINE 1 : Solid nose, high-set engines, forward nubble 
QbaarvalfOri window and solarged yenlrsF fir^s distinguish the 
An-32 fhOnl the earner An-30. -26 end -24, 




ACTION DATA 
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Aviation Fagtfile: Modern Aircraft 


Antonov 


An-124 Ruslan ‘Condor’ 

• Giant airlifter • Fly-by-wire controls • Humanitarian missions 



A true giant of the air, the Antonov 
An-124 Ruslan, known as the 
‘Condor’ in the West, is the largest 
production aircraft in the world, dwarfing 
even the Lockheed C-5 Galaxy. In fact, this 
aircraft is so large that the cockpit is almost 
9 m (30 ft.) high when the aircraft is on the 
ground. The An-124 is a successful military 
airlifter of great strategic importance 
because of its ability to carry tanks, missiles 
and heavy equipment over long ranges. 


A Ruslan continues to draw a crowd 
wherever it goes. Here it is seen on approach 
to Farnhorough for its first appearance at the 
international airshow. The aircraft has proven 
to be of immense value to Russian forces. 
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Antonov An-124 Ruslan 


‘Condor’ 



4 Nose loader 

Although the An-124’s 
nose takes a full seven 
minutes to open, it 
enables loading of the 
aircraft from either end. 
A ramp allows easy 
and rapid loading of 
vehicles. Both front 
and rear ramps are 
stressed for a 70,000- 
kg (154,000-lb.) main 
battle tank (MBT). 



ALotarev turbofans 

The Lotarev bureau developed 
the D-18T engines. These were 
the first large Soviet turbofans. 



Aeroflot airlifter ► 

Like the An-22 ‘Cock’, which the 
AN-124 was designed to replace, 
many examples of the Ruslan fly 
in civilian Aeroflot markings. It 
seems that the majority are 
assigned military tasks, however. 


▼ Multi-wheel landing 

Seen on approach, the multi-wheel main landing 
gear and twin nosewheel units of the An-124 
are apparent. 


A Civil charter 

Several ‘ Condors’ are available 
for charter throughout the world. 
A huge crane is required to 
maneuver and load this payload. 



FACTS AND FIGURES 


>■ In 1990, a Ruslan carried 451 passengers 
when bauJing Bangladeshi refugees from 
Amman to Dhaka. 

V The prototype An-124 Ruslan made its 
maiden flight on 26 December 1982. 

V About 40 An-124s have been 
manufactured for civil and military use. 


> Four years of argument ensued before 
Aeroflot and the Russian air force could 
agree on the An-124’$ fuselage section, 

> An An-124 carried 171,219 kg (376,682 lb.) 
of cargo to 10,750 m (35,250 ft.). 

>- The An-124 inspired the world’s only 
larger transport, the six-engine An-225. 


























































Antonov An-124 Ruslan ‘Condor 


PROFILE 


High-capacity 
Ukrainian airlifter 


Below: Admiring onlookers lend scale to 
the huge Ruslan. The aircraft flies 
regularly to airfields around the world . 


N antetl Ru.skm Lifter 

Pushkin^ l.irrtuiiN pitim 
unci known i<> NATO ns 
'Condor', iho Anfono\ An-12-i in 
■ u u ■ ni i ic rmimpassive 
ii a Alt ever built. Pevc.ojxjc! fo 
Meet a joint airline mul miliE;u\ 

• red tnr ;s !U'liV \ littcT. (his 
lic-IienK>fh LratiqxirL b:i> li 
j untilK-r i >1 U> (uv ihe 

loading of cavumnu^ hold 
I'hrsu luamrcs iiK'ludc a i\“Jr 
load ini' rump :imi uti ilpvsard- 
31jcirii*. visor4y|X- imw. which 
l|i m > kfcitling In ml hotli cri(U 
■giimlLincniivA. (In- irilcitor of 
i his iriiEi.sjx >? i i.s so volt i in ii ifiiis 


ilv.H Ton in -kg '-lb. lujxiciu 
vviiu hu.s and 10.000-kg {22,000- 
lb.) capacity travelling cranes are 
part of its regular on-board 
equip.)lent. The aircraft can be* 
made to kneel, giving its hold ,i 
Ht)(>r slope ol up to 3b degrees 
1< i assist in Ii Hiding and 
unloading. The Jligln deck and 
an upper t abin w his! i 
KcomnK k la lets .srt paNsenjiors. is 
1ulj\ pi'essuri/ed while the cargc? 
hold is only Ijgluly pressurized 
A rdariveiv high-tech airpl me of 
e\teptionalh ( lean and efficient 
design, the \n | 2 f has a lly-bx ■ 
wiie v, Hitml system and uses 



Above: Production of the An-124 
continues at a rate of two to three 
per year. No other military 
customers have come forward , 
and cargo airlines seem content 
to charter aircraft as required. 

eoinpcxsiir man nab in Ms 

structure 1 , bringing afx mt a 
significant wvighi saving. Despite 
it: ei i; >rinous s\/.v. ilie titlsliin in 
desigjK ‘d I.. (if XT. He Slum semi- 
prepureri Mbps, includ t j, liard- 
packed sin >w or even 
covered lakes. 


An-124 Ruslan 'Condor* 

Type: tour-engine strategic Icansport 

Powurplant: Sour 220,47-kN (51,622-lb ‘lhrust) 
ZMD0 Progress DdBT Eurbofan &ngiue& 

Maui mum speed: 065 Km/h (536 m.p.h.) 

Cruising speed: &0Q km/h (496 m.p.h ) to 
650 km/h {527 m.p.h.f 

Range: cs,5-00 Km (TQ.23Q mi.) wiih max. fuel 

Service ceiling: aggro*. 1 1,000 m ps.oao h ) 

Weights: empiy ? 75,000 kg (365.D00 lb.); 
maximum take-e>W 405,000 kg (631,000 lb.) 

Accommodation: fi crew: 88 passengers and 
up tw 150,000 kg (330.000 ib.) of (might 


Dimensions: 


span 73.30 m (?4D It 5 In,) 

length 69.10 <n (226 !i 7 in.) 
height ?0.7R frt (50 ft; 2 in.) 
wing area 625 m {6,75? sq. ft.) 


An-124 Ruslan ‘Condor’ 


Most An-124s wear a color scheme similar to this, 
whether they are nominally in military or civilian 
service. This aircraft carries Aeroflot markings. 

i -H -pig ai inis porni, me 
■ seel f.;i the 

.. ran swir y: upward 
uir't over the cockpii 
. > i loiirjuKf mini ■ 

!ii|.Hi I lll’-i |<«t 





Antonov produced a wing qt 
exceptional design for tne An-124. 
ii features full-span leading-edge 
Mats, hug© ihnee-sedtofi flaps. 
kiKu autwakes inbormd and ostphl 
spotlens outboard, as welt as two- 
im?og Altaians. 


Ten iuei tanks are contained 
withm the sealed! wing box. 
Between them ihey hoid 
229,999 kQ (506,998 lb-,) at 
iuei in 'A?H.y a -Candor 
a 20,151-km It 24.934-mi.) 
closed-ancurt dislafice 
record m 25 hours and 30 
inn mles. 


Using an unusual pear-shaped 
fuselage onoss-section, Arrtonov was 
abte to produce a cargo hotel that is 
4.4D m d 4 t\. 5 in.) high, 6.4Q m 

(2i ft) Wide arid has a usabla tengt of 
36 m (Mfl Pi.}. Thia loner figure does 
’-if:; mr.kidG ihe rear loading ramp, 

WhH h also 31 fE : lor loaf! 

carrying. 


At the near ol She aircraft, a re r gf 
opei • l f rfh afly, 
allowing I tie Ueploymanf of a rear 
loading remn. This may bo fwsd at 
an mtarmedrata position tor loading 
1rom truck-bed Neighl. 




Aviation giants 


1 ANTONOV AN-225 MRIYA 'COSSACK 1 : Although it has 
: n:ly been used as a spores source for An-124s, the An-225 
neavinsi and iargesi (apart from wingspan) aircraft war 
Jv:ed. It was designed to carry the Bur,an spacecraft. 


| HUGHES H-4 HERCULES: hr -.'Mid Hughes’ Space Goane' 
jS yiiJI a tjis lo boast the largest wingspan of any an craft, it flew 
only once, for a distance of nbout. one mile, arid represented the 
ultimate argo passenger flying boat airliner. 


■ LOCKHEED C-5 GALAXY: Before the An-1 24 the C-b was 
I he fargest aircr/dl, with she exception of wingspan. The An 124 
-s new I he ward's larges! production icrrrraft and has carried a 
53 pot cent greater payload than the C-5B to 2000 m (6,550 \t 
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ACTION data 


Anl-nn-cjv's An -124 has the Sarpasi payiCJMj & Bny mi'ifflry ^irliller Ii 
enrr gs comsultiiribty ttotb ir-ur- the Lockheed C>56 Galaxy, which 
Is It5 CtelWSt rival TUG An-225 ia a eonsAterably Iwgor sdnjraft Ihgn 
inn Fluilar bul Hie single axampla rwllt now lies dftraiici. 


An-124 RUSLAN CONUOfl' 


150,000 kg (330,000 Ih.) 


C-5B GALAXY 


118,387 hg (260,451 lb.) 


An-225 MRIYA 'COSSACK' 


250,000 kg (550.000 lb.) 

































Aviation Factfile: Modern Aircraft 


Atlas 


Cheetah 

• Mirage III upgrade • South Africa’s indigenous fighter 



A Based on 

the Mirage ill fighter-bomber, 
the Cheetah introduces modern weapon systems , 
avionics and aerodynamics into a proven airframe 
to produce a highly capable combat aircraft. 


F amiliar on the outside, the high-tech 
Atlas Cheetah fighter is new on the 
inside. Developed from the Mirage III 
at a time when South Africa had little 
choice but to improve its existing aircraft, 
the Cheetah retains the exterior of the 
famous French fighter. But, within, it is 
modernized for combat against any 
opposition. With this aircraft, the South 
African Air Force (SAAF) remains a 
first-class fighting arm today. 


■ 
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Atlas CHEETAH 



<4 To the Moon, Atlas 

The first Cheetahs to be delivered 
were two-seat Cheetah Ds converted 
from Mirage HIDZs and D2Zs. In total, 
76 Cheetah Ds were produced . some 
of them from Mirages and Kfirs 
supplied secretly by Israel . The 
Cheetah closely resembles the Kfir C7. 


▼ Operational role 

The Cheetah Ds have full 
weapons capability. One of their 
wartime roles would be laser 
designation for Cheetah Cs. 




M African 
attacker 

The Cheetah D 
is the most 
potent attack 
aircraft in the 
southern part 
of Africa and 
carries many 
locally made 
weapons. 


A Operational conversion 

Initially, the two-seat version was used mainly to 
convert new pilots to the Cheetah. They were first 
used by No. 89 Combat Flying School. 


A Hot landings 

Like the Mirage, the Cheetah has a high landing 
speed; a braking chute reduces the landing run. 


FACTS AND FIGURES 


> The Cheetah was revealed to the public 
on 16 July 19&6. 

>• The Atlas Cheetah became operational 
in 1987, while South Africa was still 
under an international arms embargo. 

>- The Israelis supplied much expertise and 
help in the development of the Cheetah. 


The Cheetah's cruciform braking 
parachute is easier to manufacture and 
pack than round chutes. 

>- Improved instruments, weapons and 
navigation systems are incorporated. 

> The Cheetah was modified from the 
highly successful French Mirage 111. 



















































Atlas Cheetah 


PROFILE 


Modern day 
African warrior 


I n July 196H ihr South African 
nta rcufacttirer unveiled 

a mudi-mtxlified Dassault 
■ ;i; l-L 3 -L’ MI, renamed Cheetah, 
Mt’Vtdoprd with Israel's help, 
i lu: rhctiiih n:\semhles that 
i ■iinny's Kin fighter. Sou tit 
Mm ;t has now . < inwi let! uIhhlI 
. • and two .seat Mirage 

UK into (!1 ieeta h , and K using 
[lien I as llie !'!'( >i.l a'ne ending 
i 1 i iK air t■ ant>ai !cipc e. 

In .nldjtion- In lIh leo 
n on I on ml nn single-seat 
vemions, the C'.liet lali t.uTie.s a 
n markable varinj t A sman 
i . ir and air-lo-gia hiulI 
v -. 2 ] 14ms glinka f by an 


Cheetah G 


indigenous designator pod. 

This pouring of a new wine 
into a familiar hottle has 
produced a first-rate warplane 
with superb performance. The 
pilot of ihe Cheetah sils at the 
controls of a formidable craft, 
■capable of holding Its own in 
any bailie. The Cheenth is also 
delight '■ I'Jy and pilots rev el in 
being Ituued U>ose In ling lilts 
powerful ship around the sky. 

keet >gni/ed bj Its new wtng 
willi its dogtoijibed leading 
edge and by its canard 
forepianes, the Cheetah is 
ex peeled n > be in sen ice 
t<>r year-, to a>mc. 



Mm most obvious 
si . Tint] fealuiodl 
Ihe Oheel£#i b tho longer 
,« -ivwhi iiw Choeiah C 
. 11 ' ovnral Ion nil i of 15.62 m 
|5i ii. S n.J con^enKf to 
e.: o n (4g ii. 3 in i frji 
(he Mirage 


Aerodynamic modifications 
include Kfir-style small nose 
side-strakes and canards mounted 
behind the engine intakes. These 
give the aircraft excellent agility. 


Most of South Africa’s Cheetahs are flown by No. 2 
Squadron, The Flying Cheetah, based at AFB Louis 
Trichardt in the northeastern part of the country. 


probably I 


inm i;l Uii! f’lmnlah C 

n: i .hi |Mr;u - ilti$p'pmd 
■ IT Ii jr. ! I il: l.lfut pH h up an 

" ■SO ciiles and can 

‘I i I. n |> :l: y\H III'..' I'll Iirv I I nr i.S'-t. 


jmiHLavciments inlfoducecf w. Ihe Ovviinh mdurle a lixt.xS 
mkM ng probe for nelwling from Boning 707 itii ikuis, and a 

(Jlifi-pic.-::, v.,nU:v. n n -I <|'| . i:. ■ -.-I it. !i:y. I : - ■ : lie:. . .hi, ... 

thosamo M*tirsBfik$r Mk 6 flttad to the MrsgS III. 


1 11 - r Hhe-elah's .irf-to-aif ormomenl consists ot 
ahoit-rangg Kbnlron V3C Darter AAMs, which can 
. j the pipes helmei ■ mounted sight. 

Medium range AAMs are nnw being devekjtiec,) 


9 



T _ c canard loreptanes enhance 
iTianeuvwBblflty and Sow-speed 
harxiling, which improves safety 
on the landing apprOad i. 


Tlie fwo-tone gray color 
ssrieme with a diamond 
on 1 he upper side was 
first intraduoeof on tho 
Cheetah C, all hough ii Is 
worn by at least One 
Cheetah D. The first 
Cheetaits were Cheetah 
Ds. folPOwed liy Ihe 
singja-seat Cheetah E, 
which was y^lhdrawn 

Erorn service in 1995 
Cna Choelol i FI 
r^orinitis'^jnco w>nm 
was also bull. Ting 
Cheetah C is the mos.1 
is: iptiis: catad ol lha 
Cheetah variants and 
w as onty unvoted in Ihr.; 
early 1990s. A decfcaled 
air deleft variant, the C 
also retains significant 
re. > W x, :::-i;-i IV. 


b 


Today the Cheonah C is powered 
by lha Atar 9k-50 angina but 
these may be replaced ny MiG-29 
or Mirage F-1 powerplanls 


World-class Atlas aircraft 

B IMPALA: I lie hfEil jet cornual aiirraft built :n I 
: ■' iin Sirica was tha Allas In p<iJj W|k T a license- 
!|, iii version c! the Aiemacchi MB. 326- 'flue 
| "r' .'.!.j Mk 2 was ihe singte-seat attack vOrsron 


■ AM-3C SOSBOKr The Bosbok (Bushbuck} 
was onginaily a Locktieed design, but Ihe 
license was passed to Aermatchi and than to 
All.!';. Thiiy wofo iisod as spol ten. 'or tli h arm y, 


| XH-l ALPHA: The Alpha was a prototype 
afremfi designed to leal ihe systems fist the 
Rocivnlk. It was basically an AloueEUr til vjiiti a 
now ii.-yiihujiv and cockpit and a 20-mni cannon. 




| CHS-2 ftOOIVALK: tie Rooivaih !H ■ i 
Keslrel) is a dedicariKl attack helicopter with a 
secondary mr-to-alr (anli-haUcopte-r) rijli-j, l| tvi:-; 
i si yet been ordsnsd by Mia SMF 



S'SL- 





Cheetah EZ 

type: single- 01 two-seat lighter 

Powerplant: om SNECMA Alar ac lurbojet 
epglno raled dS 41.97 kN (9,440 lb. ihrust) dry 
and GO.fffi kM {13,675 lb, thrustf with aiterburnef 

Maximum speed: 2T3S km/h (1,450 m.p.h.) ai 
12,000 m (39,^00 fl.) 

CruIsiiB speed: 956 km/h (593 m.p.h.} at 
11,000 m {34,000 fl.) 

Range: 1200 km (746 mi.) 

Service celling: i 7 .oao m (55,750 fi.) 

Weapons: two DEFA 30-mm (1 _1 a-ln.) cannons 
(siiriL^H aircnalt only); plus up to 4000 kg 
{fl,600 lb.) of Qlhci weapons 

Weights: amply approx. 7400 kg { 16,280 lb.), 
maximum take-oH approx. 16,500 kg {36,300 Ib.i 

Dimensions: span B.22 m {27 ft,) 

length 1 5.65 m (51 ft. 3 In.} 
height 4.55 m (14 h. 11 in.} 
wing area 34.60 m r (374 sq. ft) 


ACTION DATA 




Tr>fi 6USK'. Mir,>pe ainrame of l6e Ghe<iidfi is very clean, gtwrg the 
a.:rcra!! Mactl 2 pwfWfflOJitw TdJ Shurl fwWds j.nd Tnaking it 
nolic^itjly l,-!St$r Ihfln ina F-l£i.Thera been atLxliu:i ir4o 
replacing llhw aid. Atnr 9 engiha v/lth the RD-33 or the MiG-?3. 

CHEETAHS 2338 fcmyh (1,450 m.p.h.) - - 

MUF2S i m£ffUM A’ 2445 km/h (i.sia m.p.h.) 

F-16C It24 Envli (1.317 m.p.h4'J 


WEAPONS 


The Cheetah, Fulcrum ahd Fighting Filledn >VW0 Oil deangfiocl to be 

good jir-1 i,- ^iif I ".I.. ’.. i:. 1 *■ ifn-1 i .int (lluUmJ-iltldck 

cepebdny.The Clwjtph lypkafly cornea aghl 227-kg (500-lb) Ixsmu-s 
biit turn also be equipped wfth LGBs. AS Ms, cliMleF tjfjinrbs nnq 
w-keis I hv if(t not hnvft Iha mlemnJ carrion. 


CHEETAH E 

2 x 311-ffljn (1.18-in.) 

cannon,4000 kg 
(8,300 lb.) ol bombs 

■Hjiu.-hi 

Ttffl origma uf tine 

i :ih>i!7>li in 'I fl bAlt.riijr 11* 

arc foflnqiod m ihe higti 
alliludfr rHrtQrmanrr! ot 

Hi” UIh'ijViIi 11 ... 

uincteiii 1 win-I'l mint- 
MiG-29 linn !hu saniM 
n ii mm * *'. Jin .ilMii'k .V. 'I" 
Ctiqolah. wlufe Ihe F- 16 r 
will i one i.VHjp.no ami llm 
v;'n.i!h:- r .l wifn: firi Vi Cif llwj 

iliioe aircraft lies 
luwetil ccHllnjj. 


MiG-29 'FULCRUM A’ F-16C FIGHTING FALCON 
1 x 3Q-mm (1.18-in.) 1 x 20-mm (0.7fi-in.) 

cannon, 3000 kg (6,BOO cannon, 6894 kg (TS,070 
lb.) ol ordnance lb.) ol bombs 



































Aviation Factfile: Modern Aircraft 


Atlas 


Impala 

• Licence-built MB.326 • Two variants • Active service in Africa 



▲ Of the top¬ 
selling MB. 326 family, South 
Africa’s Impalas have perhaps seen the most 
action, having been used extensively in the 
skies over Angola and Namibia. 


A tlas Aircraft of South Africa was 

formed in 1965 specifically to build 
the Aermacchi MB.326M trainer. 

The first kit-set example flew in 1966, and 
Atlas soon started manufacturing the aircraft 
as the Impala, completing a total of 151. 

In 1970, Aermacchi flew the first MB.326KC 
single-seat attack version. Atlas started 
building it in 1974 as the Impala Mk 2 for 
the South African Air Force, at the time 
embroiled in counter-insurgency campaigns. 




PHOTO FILE 


▲ Kit-set beginnings 

In the 7 960s, Aermacchi supplied Atlas with 76 kits for 
a version of the MB.326GB suitable for training and the 
COIN role. This was known to the Italian company 
as the MB.326M and to Atlas as the Impala Mk 7. 

A further 735 aircraft followed. 


Atlas IMPALA 


▼ Over south-west Africa 

Impalas saw extensive service in South 
Africa’s bush wars in Angola and 
Namibia. 


T Prototype Mk 2 

In all, 700 Mk 2s were built, 
including the first seven by 
Aermacchi, plus a further 15 kits 
of components. This aircraft, 
seriatled 7000, was the first, 
entering service in 1974. 


▲ Versatile design 

The MB.326 design has proved highly 
versatile and has been widely exported 
and licence built in several countries. 


▼ Maximum local content 

This, the 28th Impala Mk 2, was the 
sixth produced without Italian parts. 
Underwing rocket pods are carried. 




FACTS AND FIGURES 


>- In March 1996, Impalas were in service 
with No, 8 Squadron and a No. 85 
Combat Flying training unit. 

>- Impala production totalled 251, of which 
151 were two-seat Mk Is. 

>• Angolan missions included night 
intruder raids on supply convoys. 


V An Impala returned from a raid on Angola 
with an unexploded SA-9 surface-to-air 
missile lodged in its jetpipe. 

>- In early 1996, 20 Mk 1 and 40 Mk 2 aircraft 
remained in SAAF service. 

>- SAAF Cheetah pilots must complete 

700 hours on the Impala before selection. 
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Atlas Impala 


PROFILE 


Impalas in 
Angolan skies 


R v |>1;n nj* (Ik 1 (It I lavithnt! 
V.mipiiv in l!)tr Snulh 
Air ; .m Air Lurcc, thf 
imp; i lx Mk I tntea.il service 

, -i111 MXkS. li was used rn.Lml\ a> 

i cm inn 1 for fighcei pil< hs who 
IijlI tYjmpkied their initial 
i. i ling l 41 Nonh An rtn an 

\ ..: As \ Hi jv\ Ix ing ivpl.n (*tl hv 

i >. \ > l-'ri illt I ( XvH, ii iIm > 

■ ■ i 11 ijHxl iIk- Sth A1 1 K';in Air 
I ■ in n > 'Silt n I uk (ms displin 
in- I ilvf 'hr Mk In. 11K' lira) 

1 111 [ •; i l,i \m 'ic ha ill In >in In 

* i igain Allas Mnulily int erased 


ihe pa iponinji (if 1 (k.’:iI t outern 
in due airrmlh Hie l(JO airerali 
deliverer! dillned frntn ihe 
original Mil. i2()K which wa 
powered hy a i ( ).57 kN (q. i00- 
Ih.-iliri.LSl.r YaperhKO, in using ihe 
smit engine as the Mk 1 Hu 
Mk 2 was used extensively for 
ground attack and ckrsr-suppoii 

mis-SicHls in Namibia ;n kI Angola. 

In addfiii in > live Uv< > I mill in 
guns, ii i a i iet 5 1 li i kg (260d3>,) 

Hit I inri- kg i ■ lh. > horn I w. 
ith keJ laum lint's and iaelital 
ive<mnaissanee |kkK often wild 




Below: Two-seat Impala Mk Is were generally 
finished in this all-over silver scheme. Aircraft 
499 was among the second batch of 40 aircraft 
built using Italian components. 


Impala Nik 2 

Type: advanced framing, COIN and armed 
r&tormaisSance aircraft 

Powerplanl: one 15.17 kN (3,4004b.-ihrost) 
Rolls-Royce Vrp*?r SO Mk 540 turbojet 


Maximum speed: 890 km/h (552 m.p.h ) al 
1525 m (5,000 ft.} 


Above: A tactical camouflage scheme 
adorns the Mk 2s in recognition of 
their counter-insurgency (COIN) role . 


auxiliary luel Links. Prnhabfy tlir 
mi isl enduring < uniritmiiim mutle 
I)\ the hup il.i pftJgKiiume u> 
SoillJl Ail'll AS Ji Jill UK'S WHS ih 
Hilr in e.sl.ihlishtng (he locul 

aii. raft tin Ii miy ^ hen marry 

sluies n’h jset I h i sell mbs I- ii ic¬ 

on infry. 



A.llioi ici 1 . II..' -SAAJ II in i iirrc""l n.sF .1 kit 

... os- Hi ioi:i|iri. 1 1h.* :,f.i . ilu m WuiSiI 

Vtfai li ii Hjy retail iftd the red, whito and bfcie rln 
flash, a k>Q8£y ol (he RAF, lor soma years, 


Climb rale: 1981 m/min (6,500 f.p.mj 

Range: T 30-1040 »tm (SO^SO mi-}, depending 
on waapOns load and mission profile 

Service ceiling: M.32& m (47,doq h.) 

Weights: empty 296*1 kg (6,520 lb.); maximum 
\me-oli 5697 Kg (t2.973 lb.) 

Armament: two 30 -mm cannon plus up to 
101d kg (4,900 lb.) of stores 


OimensiOnSrspari 
length 
height 
wing area 


10 15 m (33 II 4 in.) 
10.07 m (35 11} 

3.72 rn (1? ft 3 in.) 
19.35 m [206 sq If |- 



To ii -ijii:‘ ,1 ungte-fseat 
version d the MR 320 
U I'rujr. Aorrraccf ; j made 
minimal changes to ihe 
airframe simply filling a 
*11 cockpit canopy and 
l.urmcj over the rear seal An 
r. 1 fiH-l rarw Sillti I |hj 1 rcl 

ths redundant space 


In Ihs CON mle, (he (rnpala 
Mk 1 oltpnganied two 
12.7-rrm (.50 caJ.j machine 
gm pods and two Mo run 
rodicl [Kkts Mk /*; 
ijstkI lor firmod 
iBconnatesanoe, win an 

underwiriy eanWia pod Shd 
drop lank 


f r- ,.i- lb.: r;-. I ■ .1 11 h 1 Mil.; w, ri, 

tjy RolS-Ftoyc^s ti^hriy 
1 ui Brtetoi Skidete^-diBBighed 
Vifx." [i ifbojol, v/htgh was fillcci ’a 
■ vh.i, Western Lrainer/lghl^ttock 
lypes Wheraas Aennacchf fiMecl a 
nacjfK poworliil version of ins, engno to 
Ihe sinpte aanl MB 325K,, Allas ' 
im- varum u^.h.i m ihu trainer. 


Drop-ianks nl op (0 227 iftma [60 gal.) capacity can be fltied cm 
live ifliderwing pytons t ■ sombat radkj&in iha COIN nolo. 
The ordnance load hmii is in. 1 4 kg (4 > >:>• :■ 1.1 nn tour pylons. 


1 sarnon added a ground - si int.ng capabiily 
to live COIN abilities ol Ihe single-saal impaia Mk 2 SAA F 
rmzntt have also carried machine-gun pods under I t ie wings 


This licence-buift MB.326KC served with the SAAF's 
No. 4 Squadron, a unit of the Active Citizen Force, 
based at Lanseria/Durban. Around 40 were 
still in SAAF service in March 1996, 


i" hri!|>Lla Mk f'llr.r W.IJ, 

- . H <| ■ J ml: 1 u M.irflu I : .;ik*>i 
lion seal 

1 i .| If.:,:, 1 ' nuf.if 4*-Jikl3III 1 . Ii if J 
' 1 "I il.< Wi !tI: ■:u i'.| a H, iIjvi.> fy Injlli 


Impala Mk 2 


uth African Air Force aircraft 

U AEROSPATIALE ALOUETTE III: Flrsl dalivcTDcJ lu Ihe Soulh 

n Ajr Force in 1967. Ihis widely i$xpOftsd AkiuotTe remains 
. 1 in IIil l commumciilions and 1 mining roles. 



| ATLAS CHEETAHi A hotrn: 1 grown developmur t of th*' 
Mirage III, Ihe GhmOh uses (srapfi avionics arid rafter .is well us 
South Atricnn-dosigned equipment. Around 69 urn n nvrvrce, 



| DASSAULT MIRAGE F.1: I ewer Ihan 30 F Is remain in 
service with the SAAF. in the air delcnce and ground-alSack rok 
Firsl deiLvered in 1976, Inny ^on:: Mfiornd kills over Angola j MiGs 



COMBAT DATA 


MAXIMUM SPEED 


The ImDafci. ttn; dk^in i:l wl » h i :r- . I>m < lr> ihe MQ-336 of Ihe 
I FVSty-i.. i-> fJiowjnQ 1 I 3 arie In terms ol performance. Me maximum 
speed 1 el leas khan Itiat ol bolh Ihe MB.339, n developmonl of ihe 
MB.32B, and ihe t lawk Mk :?00 

IMPALA Mk 2 H9Q km/h m.p.h.j 

M8.339K 900 kmrii (550 m.p.h.) 

HAWK Mk 20S 1017 km/H tm m-P-h- 



ORDNANCE LOAD 


[hn impnin's nrdnnnca Eoa<F is a bltitt loss ihnn that ol I ho Idler 
MB.339, tilH L-run.Hjtir.iWy h:V. 13urn ihe Haw*. LWv. M'n 11.iwk. in 
l-. -:n k| ■> mmI ;|-ji: in, ii.n dowMoporJ into * ctHnaklirnihlv t- uu 
■ .if lu i- ■.i-r.r.btl 'kin. IheenflUhll Iwq-smI irainOr vananl Not enJy 
i-.in if .-wry n I -viv iii, r- i .. ... iy ■ ' . 


IMPALA Mk 2 
1014 kg (4.000 lb.) 


COMBAT RADIUS 


Whild On? Hawii 
3hjd ha^ a limaied 
..iranbijj rritJins in a 
kiw liTvrtl rnsslon 
wiiii u 'lyplcoHy' 
r:.. -1■ -1.. 1 1prdnai rf.:is 
Wi;uJ. 4 wuuKJ bii 
.ltoJn lO lly lurliiur 
ihnjn tiolli 11 rn 
Imiuilil -<iid MB.33S 
wilh cGmpdJ'ibta 

the MBL338 
Me twice ilw 
combtJl inriius. bu! 
wiih holt the 
weapetiy kXld nn 
!ta vrinc] pylonrs. 


MB.339K 

1935 kg (4,250 lb.) 


IMPALA Mk 2 
268 km 


HAWK MK 208 
3175 kg (7.900 lb.) 


380 km 


llOJJIll.f - JLHP *.IJI 

^ ^(235 ill.) 

M* 

hlr 1 

■ HAWK h 

I 192 

* M?n i 
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Aviation Factfile: Modern Aircraft 


Beech 


C-12 

• Multi-role turboprop light transport • Derived from civil design 



I nitially supplied to the US Army and USAF 
in 1975 as a light transport, the Beech 
C-12 is today in service with all three US 
services and 18 other air arms (in some 
cases in its civil guise) in a wide variety of 
roles. The Beech B200 Super King Air, from 
which the C-12 is derived, was developed 
from the commercial Model 100 in the early 
1970s. The new type featured a T-tail, longer 
wings and many internal refinements. Later 
versions have further improvements. 


A Beechcraffs C-12F replaced 
the CT-39 Sabreiiner as an operational support 
aircraft and featured more powerful engines, a 
cargo door and improved passenger facilities . 


PHOTO FILE 



Beech C-12 

▼ Special duties 

Not all CM2s supplied to air arms 
are used as transports. Some are 
camouflaged and used for aerial 
surveillance and other tasks. 


A Navy transports 

A total of 78 Beech A200Cs was purchased by the US 
Navy and Marine Corps as UC-12BS. They first entered 
service in 1980 as personnel and utility transports. 


▼ Mission support 

Designated UC-12J, this bigger and 
more powerful Beech 1900C is one of 
six used by the US Air National Guard 
for mission support from 1987. 


▲ Army Hurons 

The US Army employs its C-12A/CID Hurons in the 
utility role, supporting Army units and US embassies 
around the world. 


Upgraded aircraft ► 

When the US Army took delivery of the 
more powerful C-12C/Ds with PT6A-41 
turboprops it upgraded its large fleet of 
C-12As to the same standard. This 
C-12D features increased-span wings 
and cargo doors. 



>■ It took Beech craft four years to develop 
the Model 200 Super King Air/C-12 with 
its large T-tail, from the Model 100, 

)► The first C-12 entered service with the 
US Army at Fort Monroe in July 1975. 

>* Two USAF C-12s are operated by US 
Customs for anti-smuggling surveillance. 


FACTS AND FIGURES 

► 


Extensive aerial arrays Identify the RC-12 
variants used by the US Army for 
electronics special missions. 

The Beech B200C/C-12F can fiy faster, 
higher and further than the A200 model. 

Cargo doors and provision of wingtip 
fuel tanks are features of the C-12D. 






















































Beech C-12 


profile 


Military utility 
‘off the shelf’ 


B l'i'Hi developed its 

Super King. Air 200 over 
\a four-year period from 
■ ’ i.Gng (he siKcessfy] King 
Air imi c-: ecu live turboprop 
n ,11 spo n> a basis. Il had 

. . powerful engines, a T-iail 

i ! i . it wingspan as wrfl 
-i|i";vnuTii i fotnges ft was? 

* ii- > 1 , i : 1 'iUT and more ctpahli 
", il if King Air* already in 

■ i m'. * \\ id i Iht* l S Army as ilie 
f ' 1 A ■ miracl was placet I li >r 

i * >1 liie new iiiri'i.ili is ( i 2s, 

I. n iin.■ I S Army anti l ISA b In 
Mi' ■ ii-spetis 1.1K-se avert 1 


si. i nr la id An per King Airs from 
die production line, hut with 
modified avionics and 
equipment to meet military 
requirements as staff transports. 

In 1978 the US Navy bought 
tin first of 78 C 12s for use as 
personnel and utility transports. 
In order to aeeommodan bright 
items these 13 - I2tis had a large 
cargo dooi (I .s2 m/'t it. i in. by 
I .M m -i II. Mil,) on ihe port 
.side. They also had Mi-k\V 
(8*50-1 ip,) brail 8- Whiiney P7'6A- 
i; i engines and a taller 
undeK aniage assembly. 



Below: This UC-12B was 
operated by the US Marine 
Corps headquarters and 
based at the Naval Air Facility 
at Washington, DC. 


Above: A number of South 
American air arms, including that of 
Argentina, have purchased Super 
King Airs as affordable surveillance 
and maritime patrol platforms , 

The l IS Amp mm erted a 
numbei i >J its new <i I il>-. I< >i 
speeial fits inmie mission 1 nul 
b.mlefieUJ surwilkiniv a- 
IK'.- J is. These haw a large array 
eil aerials ain 1 p< ids. 


Super King Air B200 


Ireland's Air Corps is one of 18 air arms apart from 
the US services that has operated Beech C-12/Super 
King Airs. Three B200s were used for maritime patrol 
mne '(ins and as transports and multi-engine trainers. 


swni-mwTcraqu# fuselage 
11 it- r?| iho Super King Air 
i el ‘"[Hi alloys fha Gabwi is 
■ i -i l and fully 
autisdfj i ,'ia>o windows 

.I ‘"l . | ■ j lid "H 

, :■ ... .| vi- < Vi 1 J.i «ly. 


fy : ■ ' - i I 1 

and up to 10 passengers in the. standard 
Transport layout. When mission, equipment jb 
carried (or maritime pairot, arciumi rotation 
is reduced to a maximum of six. depending 
t^pon the dilation ol the. flight. 


The B2QQ has a cir.Lilovo T-tait 
slrucluieof lighl alloy, with swepS 
vertical and hori^onial surfaces. The 
teed inodonce taiipianrt h&s 
de-ierg ■toots'' qn (l*e leading 
edges. Each dfaygtdr has a fnm lab. 



240 ' 


9 


r - • - v an £ Whiii'My Canada FT6A lurboprops 
1 . ■ . !hrt.:e tojufxi, medal, consTam-spe-1 
inH-r i^altiering arid revfirsibte prtlpeier. 



The tricycte iittJwcaniage has twin i lain wf ieets on each leg that 
lotrac! forwards into Ihe engine rwztlle. hre nose ley t u=: a si* gls. 
sieerabte wheel ihui nstracte reerw^ds into the nos© so 


Inis standard Super King Air 200 has a 
pnssanger entry doer ul Hie rear ol the • 
ir*> fitxi side, if has integral sleps bui.fr info tho 
back of The door ihai lower id The ground. Some 
LJSAF, US Navy and US Army G-12s have large 
(1.32-mM-ft 4-in. high and 1.32-mM-ft. 4-fcn. 
wide) cargo access doora. 


V VANG light transports 


^ I FIS H AER OSPACE C 29Ai BAo's well- ■ FAIRC HI LD C 26A: Who 11 the US Air 

‘v Curies 8Q0A eneculive jci adopted National Guard (ANG) needed a new operational 

J SAF in Ihe lata 1380s for the Combat support transport mu-Mlt, the Metro 3, a 19- 
F liflht inspection and Navigation (C-flN) role. sealer regional airliner was chosen in 1968, 



■ GATES LEARJET C-21A: In the earl / iSHUs 
the then Military Airlift Commend operated the 
CT-39 Sabrelinflr for high-priority, time-sensitive 
cargos. The Leaf jet replaced these from 1904 


H SHORTS C-2& For I ho distribution Ol '..pan- 
parts around Europe* USAFE bought i & Shorts 
33D Shnrpas £C-23As). Ten were laler bought Inr 
The AMG. wtMIe ihe Army bought ax-civil C-23 Be. 



C-12F 

Type: utility transport 

Powetplant: !wo A34-kW f85Q-hp.) Prau ft 
Whitney Canada PT6A-42 luiboprops 

MaKimiim speed: 54S km/h (338 m.p.h.) at 
7620 m (25,000 ft.) 

Inllisi) climb rate: 747 m/min (2.450 f.p.m.) 

Range: 3641 km (2.260 mi,) with maximum fuel 
at 10,670 m (35.000 ft.) 

Service ceiling: more than 10,070 m (35,000 fi.) 

Weights: qperating qmpty 3656 kg (fi,043 lb.); 
maximum lake-off 5670 kg (12,464 lb.) 

Accommodation: two pilots, eighi 

passengers or 1201 kg (2,842 lb.h of cargo 


Dimensions: 


span 16,01 m [54 11. 6 in.) 
length 13,36 m (43 ft. 10 in.) 
b&tghi 4,52 m (14 fl. 10 in.) 
wing area 28.15 nf [303 sq. It.) 


ACTION DATA 


PASSENGERS 


Tlis uaofuinflss d 
theC-t2F as a 
liaison iransport is 
liprqicd fey its size. 
This ffefe is rargety 
Lh* pre.^«rve ol 
larger. lS-fjeal 
machiiws liko lt'.« 
0 12 J ((kfivrna 
Irom Uia Ekiacfe 
19O0) rind C 
MeKo„ tjoih clwn 
deatgos thnl have 
tHJL'ii for 

miliary mtes. 



MAXIMUM CRUISING SPEED 


I lHjtiitti Is a irjrrjor ahcflftll it l&CKg HiOhfoli crujglnj} 

speed of (lie sinnlfor C-1 i J l I ho Finiff-hutd C-3«A lias a sinulrv 
SJMMKJ porformance to the Boechcran C ITT 

minnSh (MB m.p.h.) ’ 

C-17J 4TT Icmifli (292 m.p.li.) 1 

Smnrii 1319 m.p.h.) 


C-JSi METBO 


TAKE-OFF RUN ID 15 M (50 FT.] 


Bolh Ihe* t^-fieaierd 
hero pequie etmo&l 
1000 m 13.310 n.) in 

’which lo gal nirboroe 
□nd Lillain ii iKilght OT 
IS rn(SO Ii.), Thf* 
srrujllur C-13F uses 
|wtiL luKlac H0O hi 
P.hOP Ttcl runwny 
!□ dn the nmo 
mnksiij il morO usehil 
Irnitt LWiir’iiliif alrpgn&, 

Ipko-oH por+tumaiMMS 
vEnlefi fecCflfdrig lo 
iiH': i(v»ri naifMt carried 
1 lcia-,'>or loads nciXl 
kingtfr njiiw^ys. 


4 


C-12F 786 m (2,580 M.J 


C-12J 99t m (3,: 


G-MA METRO 991 m (3, 


1+ 











































Aviation Factfile: Modern Aircraft 


Beech 


T-1A Jayhawk 

• Civil design • Tanker-trainer • Military ‘biz-jet 1 



C utting an unusual shape in the sky 
with its all white colour scheme 
and swept-back wings, the T-1 
Jayhawk is fast becoming the standard 
training tool for the United States Air 
Force. The shortage of T-38 Talon trainers 
coupled with a shrinking defence budget 
saw the United States Air Force undertake 
the unusual step of purchasing a civilian 
business jet for its training purposes. The 
aircraft required only minor modification. 


▲ Despite its 

civilian origins the Beech T-1 
Jayhawk has proved suitable for the 
rigours of military training. Crews have 
found the aircraft a forgiving teaching tool. 
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PHOTO FI1E 


Beech T-1A JAYHAWK 




▲ Classic lines 

The Jayhawk displays the low- 
set wings and the rear-mounted 
engines that have become the 
hallmarks of current 4 biz-jets. ! 



▲ Bright future 

Having been in service for only a 
relatively short period of time, the 
Seech Jayhawk is expected to have a 
long military career with the USAF 

Japanese use ► 

By early 1994 Japan's Air Self-Defence 
Force had also purchased the 
improved American Jayhawk to use as 
a light utility transport aircraft. 


10078 




1007b 


U.S. AIR FORCE 


▲ Training for all 

The type having passed its trials with ‘flying-colours’ 
the USAF quickly ordered 148 Jayhawks. A final total of 
180 examples is anticipated. 


▼ Improved design 

One of the military modifications 
specified involved the wings of the 
Jayhawk being strengthened in 
order to withstand the damaging 
effects of a heavy birdstrike. The 
pilot’s cockpit glazing was also 
improved as a precaution. 




The T-1 A Jayhawk provides the USAF 
with an advanced trainer for instructing 
future tanker/transpart pilots. 

A shortage of T-38 Talons saw the 
adoption of the Jayhawk in US service. 

Increased fuel capacity is one of the 
major changes to military Jayhawks. 


FACTS AND FIGURES 

> 


During training flights a senior instructor 
pilot is accompanied by at feast four 
students to reduce operating costs. 

Jayhawks are the first aircraft delivered 
under the new pilot training programme. 

The Jayhawk is based on the civilian 
Beech Jet 400. 


































































PROFILE 


America’s pilot 
provider 


T -h■ Ik'L'cii 1' I kiyluwk is 
iK av t :n l I :ug scrvnv in 
increasing numbers and 
prt • < 1 111 g tli« i SAP with a 
unji|iu u-iining tool. In lint? 
will i iIn/ curreit! no id of using 
rr, ill,i M ii i mI I lor miliksry 
,i[ il i . ! n Mis. 11 ti11r« \ sAi ; 
l.mio-i nul n.irispon \ viloi n< iw 

I 1 , r i L11 ing .ii Ist/VV Alii 
i HUH I I = L"1 11 1 l V( I i «tSt If i lilt ■ 

\| . 1-1 C ] l UXpuyiT ( )|K* Si JUKV 

, ,i ' >iii iiJiio is iIi.li several 

r( i k ! . i jri I x* I ;i kvl i oil v,it’ll 
s( >11 ir undo I Ik/ guiduruv nl 
. >iu ,i i ii>- n iiiNin.it u?! pilot. 

\U ■■i.iiituT’ lo tin- utru.iM 


wrir rrcjLiiivd Inibiv it enteivd 
miliiury servit’c. These saw an 
iiHCuList* in the sirerigiii n.f the 
wing leading edges anti a 
revised crick pi l windscreen, lb 
ivdtict: mairilenunce demands a 
single lekn ll.ng point was also 
msialk-d on ilk* airt alt, l SAI 
exantplr- ,ne liutik-d in rke 
training role and thovlure 
feature m ■: h wvr wuuk m s in 
tin/ eal tin area Ixa. aiisc of their 
iedueed soiling eapan'i) 

In a so newhat ironic move 
given lln original Yljisuiashi 
iJesign ol llie lavkavvk. ike 
Japanese Air Sell Drk-nce 



Above ; America's training fleet has 
worn a host of colour schemes, 
but the overall white is now used. 

Poree (JASDld loiloweti ihe 
Amel ia a: i example and I songlll 
the aiu mil fbt die training ■' . 

KegjniLing in earK 199*1 die 
JAM )! la jt ik delivei \ <4 lliree 
Ik-eeli lUU'l s t et 1 1 1 ivaIe111 lo I lie 
T I A i io i ise lor him * i lining 
These am rail arc e<jnipped 
with extra fuel tanks ami ilirusf 
re verse rs io siiiiukite ilk* 

I ami Iiing of large n«nis|u n i 
airerah (m iheir pupil pikrl v 


Above: Having completed another sortie, a student enters 
the landing circuit at Reese AFB, where the first aircraft 
was delivered in 1992. 


T-1A Jayhawk 


Tin j T-1A Jayhawk is based at Reese AFB in Texas, 
Op siting under the TTTS {Tanker/Transport Trainer 
System). Tlio aircraft is proving to be an extremely 
practical training tool, Future orders for additional 
.iv.--.rafl are currently being considered by the USAF. 


Riots dastineef kw 11 to vast transport 
and tanker fleet of iln: linifed Slates 
Air Furcu are insinuated an ths 
.ALyhi L-wk in an effort to develop the 
neefissary skills required lor 
handling large aimrall. This has 
resulted in a huge saving in training 
costs. 


Aiwih I tail alfowo Ihr: layhawk 
excellent IwxJliiiKj qualilirr, 
altitudes moMl oppratbnsi . 
tytinny lakes place. Very few 
ifiv.xiikaaiions were made !o the flight 
h-'Iioi is c.r thi> lot-rcili. 
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USAiRFORCE 



a-. : ■; ii . apnipmanf m (tie nose 
of iha airunli wias reli 
11 " i'f. aoo coded was a 
’ •' •• Ii -! ■: ,r .ri r v I- r 


*•" i ' ’ ■ i ir i ivr ■ M ,h - limy ■ i- jClM d u r 

the iurctoH the wings of USAf 
. leyha’-vks were eMenglheoed, 
ninny wilh II ih r I cl '.1 w ii(fsr:reen, 



A tiisShpL.'isbirig h: an j-■ qi lhp a* croft is its %>na 
undarcairiage. The was seen as a wpighi-saving 
metist.ire but also aJlrjws ihe armrafi to ba 
1TTBB11# led without TEquiring gantnes. 


Positioned high on Hw innr Itisefege ;ue 
l !>9 Pratt & Wliilncy C ( ir-„ir|a Jt 1B0 
:..i:Vflan '■ ■■:• |:rm hvRWf r^xmivcif J -itlls 
iV/jdi'n Mlo j ,r or to lltt i.' I r y nl the 

Jayhawk into rniktary service MfljrtMianOi 
paraome* 1‘iave found iho aircmli io r* 
oxtiemc-Sy juliohle. 


Serving their country 

P CESSNA CITATION: Operational wllti !ha Spanish Navy, Ihe 
1 ■ ■ “ 1 1 as a navigation trainer and light transport aircraft. 

' . iSL-cl tot rccanifnissance duties. 



■ GRUMMAN GULFSTREAM: Tilt; large diitnejisiori* Of life 
Ciuilatnxim III have sn.-kg: £ an deal platform Inr liaison and VIP 
cluttnr. It. rixjmplc •mrv**:. wilh Ihe S M. ■•/, .nt (era:. 


■ NORTH AMERICAN SABRELINER; Currently reaching I t 
qrid of iis service wiih the United Stales arfried forces, the T-39 
*•.. iLwufmwr Cbnllnuc-s in servt* wilfi South Am«nt:Arl air arms. 




Beech T-1A Jayhawk 


T-1 A Jayhawk 

Type: advanced jet trtunerMility jnr 

PcWEirfllisnt: two 1 ?Si kN (2,900-!b.-thrust} 

Pratl & Whilney Canada JT15D-5B turhojels 

Maxtimim Speed: km/h ^529 tn.p.h.) at 

fJMD m {29.DCI0 FI ), cruising spued B2fl FcmiTi 
{513 tm.p.h.) at 11,690 m (39,000 Ft.) 

Range: 0575 km (2,340 mi.) with four 
passengers and maximum internal fuel load 

Service ceiling: 12,495 m (4i.ooo lt.[ 

Weights: empty 45&6 kg (10,094 lb ); maximum 
take-off 7157 kg (15,745 1b.) 

AccommodatiCn: one mslmclor pildi; tour 
students 

Dimensions: span 13.25 m (43 ft 5 in.} 

length 14 75 m (4ft It. 4 in.} 

height 4,19 m {13 ft. 9 in.} 
Wing area 22.43 m' {241 *q. It,} 


ACTION DATA 


MAXIMUM SPEED 


Matched aqainr^ ull»r mil’kiry iminK-is, lh^ 1 t Jayhawk alters i 
ma-tTnuin sp&ed th.nt is 1,v in excess ol Us propL-:h:f.' powt?f,.f£J 
squivalentg. Daspiic thte parformarou, lnyh speed r& seldom used 
on trEsmnq riirjNly. 


T-1 A JAYHAWK 


854'hurttpes m.p.iij' 


C-12F 545hin.'h(33am.jl.k] 

KING Alfl C30A 4G7 kni/h l£S3 m.p.hj 



b 

ArJrJi1inn.il futri 

l-M’k:,. Wf'if’ i 
1 1 •> |ltn>- i-.Til I"Hrlf in■ 
Hie USAF WOtrid 
aonfii Mm 
• J.ivKnwk inio 

wrV*CLf- Onsputn 
tNi uddilion of 
wing r,!i unk.> lo 
i ho Resell C-12 
vananl* the huge 
range ol ibe 
Jayhawk Cjrnioi 
beauwalled by iis 
conlemporartes. 


T-1A JAYHAWU 
35/S km 
(2,340 011 i) 


E-12F 
36-31 km 
(2,2S5 mi.) 



^^KING AIR C30A 
f f I 2336 km 

(1,450 ml.) 


MAXIMUM TAKE OFF WEIGHT 


In 11 b rnkj as a tramung arcralt Ihe Jaytiriwk req^fe-ii.irge i;jki> 

off WMliill f)i!’., t iili: il-v lnUHiviji^ ..1 M.-i Hill JnyhiJWk lTlaH-.f«'!K 

" I ipr- I i'y .v'■ ... np;i -'j !u II " King A r.'.vii'-ii ,ilno 

irsod in Lite uhlily nf>te, 11 m * Joyhnwk rrOflipOnT. very lllVOUfMbly, 


Mfl JAYHAWK 


C-12f 


7157 ky (15,745 Ih.) 3641 kg (U,D10 Ih.) 


KING AIH GatJA 
2336 ky (5.13a Ih.) 




II 











































Aviation Factfile: Modern Aircraft 


Bell/Boeing 


V-22 Osprey 


• Assault transport • Vertical take-off • Multiple roles 



U s Marines have a phrase for it: 

they call it ‘Vertical Envelopment’ 
The idea is to bypass a defended 
coast by flying troops over the top, 
fast, landing them in the enemy rear 
before the foe can react. And nothing 
can move Marines as fast as the 


A The prototype V-22 
Osprey is seen transitioning to 


revolutionary V-22 Osprey, which flies 
like an aeroplane but takes off and 
lands like a helicopter. 


horizontal flight. It is this unique ability which will 
revolutionise the speed of US Marine Corps 
amphibious assaults. 


40 


PHOTO FILE 
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Bell/Boeing V-22 OSPREY 




A Osprey’s forerunner 

The Bell XV-15 was the culmination 
of a long line of experimental 
convertiplanes, and was the 
direct ancestor of the V-22. I 


Global reach ► 

The V-22 can be refuelled in 
flight. It can be deployed 
over intercontinental 
distances in less than a 
day - which is something 
that no helicopter can do. 


A High-tech 

The Osprey comes 
equipped with a 
modern ' glass’ 
cockpit, dominated 
by multi-function 
controls and 
computerised video 
displays. 


Marine 
assault 

The most 
enthusiastic 
supporters of 
the V-22 are 
the US 

Marines, who 
see the aircraft 
as adding 
greatly to the 
ability with 
which they can 
carry out 
amphibious 
assaults , 


A Folding wings 

The Osprey takes up a lot of space, which is at a 
premium aboard even the largest carrier. To make 
more room, the rotors fold and the wing swivels in 
line with the fuselage. 


Sea ^ 
trials 

The Osprey has 
shown that it 
can operate 
from any deck 
large enough to 
give sideways 
clearance to the 
twin rotors. 


FACTS AND FIGURES 


>■ The V-22 first flew on 19 March 1989, 
taking off vertically from Bell's research 
facility at Arlington, Texas. 

► First transition from vertical to horizontal 
flight took place on 14 September 1989. 

>* The V-22 has twice the speed and twice 
the range of a comparable helicopter. 


>■ V-22s can be deployed anywhere in the 
world within 86 hours.. 

>► A typical helicopter needs three times as 
much maintenance as the V-22. 

>- Ospreys can carry a seven-ton load slung 
beneath the fuselage at speeds of up to 
375 km/h (235 m.p.h.). 

























































MV-22A Osprey 

TVne: Lwa-crew multi-role converisplane transpoH 

Powerplanl: two 4693-kW {©.ISO-hp.) Allison 
T406-A0 400 Eurboprope 

Maximum speed: 556 km/h {345 mi.) at sea 

Corndnl radius: 1 880 km B, 1 66 ml.) search and 
rescue; 1000 km {620 m-i.) amphibious assault 

Hate Of climb: 332 m/mirt {t.100 t.p.rn.) vertically 

Service ceiling: 8000 m {26.350 it.) 

Weights: empty 14,433 kg pi .620 lb.); loaded 

24,048 kg {65.000 lb.) 

Payload: up to 25 fully equipped Imops or 
4500 kg {9,920 lb.) cargo intomruly, or 6600 kg 
( t5,000 lb.) external load 

Dimensions: span Cine rolors) 25.76 m (84 ft. b in.] 
lenglh 17.32 m {56 ft. ID in. 

height 6.63 m [21 ff. 9 in. 

rotor area 210 nrr' (2,260 sq. tt. 


i 21a prap‘rotora are 11 6fl m 
(36 II) m dinmoter. Immensely sEiorxj 
lo naasl oamh.il di'imago. t ine 
pmwictes enough HIE lo keep tha 
aircraft in Ihrj air ykne if ireretrei-iiy 


A Marine com mm icier 

tis&i uiling a del ended 
shoreline needs to del hi: 
troops and equipment asflore 
last. But landing craft are slow 
and make easy targets, and 
lelicoptcpi are horribly 
\ tint i.ihli • lo enemy lite. I Inti! 
.*>w, tlie only way [o minimise 
rlie link' ilk' helk'opkT.', are at 
i:sk lias Ixvn lo launch ihem 
from as cU rxe i< > short* as 
possible, bill dial exposes die 
ii lepku eallie assanll shi|is lo 
danger Irom die enemy s long 
i ’! lUiilery and missiles. 


h ",vi! V-] is fill fid 
on a pfw.it. Swung 
lore and all aocf 
with lire rotors 
foJcted, an Osprey 
lakes up no mom 

.= • • ’ Mi ■ ! 

helooplor. 


The tremendous width of the 
Osprey’s rotor blades is clear 
in this photo of a landing on a 
‘Wasp’-class assault ship . 


Osprey can lake cs4f wjiticaHy e* vvi'-Ii 

a short take-otf run Trunnion inpm 

UEflucai Itighl lo tiwiionCal is 
auLoma?Kr As tbo antrall^ forward 
spwd /•nreases. consml ,•$ swi iceeri 
Irwn ihe aircraft's rolors Ins in □ 
helieoptedlolUif (sanvwnicmai Hogs 
iifkl Mihrrton?! (as in j»n aircraft) 


The Osprey'S 
enures ar e 
immsnsdy 

prjwirM in mr.ii 
(g lilr M m • arreffifl 
fro: ul IH> ji. j.,o I 

without any 

aeroilyTtrrinc 

assralonoe- 


Although facing Congressional opposition, the 
V-22 has been described by senior Marine 
officers as 'our number one aviation priority’. 


Osprey's iwin sad is 
sel high on a boom, 
m nr dor Ed leave room 
ri u il io rear hoc* and 
loading ramp 


H txige rx-nldlH - h:xr led 
prop-rotors are a compromise 
I w< -i -i i long i toIk .■ jf ;l or -1ypa 
iotoi •: and much u: itHix 
urn: :t.all Type prOpeUnrH 


Tho Ospmy e mmnoU lay 
ii jHksl ;ilI: I i u plnl llvjy 

i : ■ II ii : ; iirr:r,il' I 

in. mi , . .I ;m i In 

Hy-ljy avicj syjjlfun. 


Ii:.i iwuralt urn often. 

. 30v -|im.' 

' |lit Inslinc i 
nstn jments to 
niWKVtfif Uiu iiwijqlE i'; 

I n fltjrnviisfJt *i i ili 

'-I I Ik 1 Hu F'-i 

n i piv? 


use of compete matc-fiai nreuns 


The extensive 
Myii tho 'A22 is about 25 per cent lighter than □ 
metal aircraft oE oompaiafcto si^e. i- rl lifting power 


PROFILE 


XV-22 Osprey 


1 TAKE-OFF PROCEDURE 1 


* "^sJ* , 

v - 



PAYLOAD EFFICIENCY 


nding comparison 


'•■1INE ASSAULT! An amphibious 
lull using OopiYjy* and air-cuihloM 
1 !iriy rrafl can stand ortahom a ante 
i irit* fmnt iHiemy de-fwicss, and still 
: «ur| trapp« mnro qulcklv Uian 
’ nHicopturs and tending craft. 




)v 

v-n qsprev 


ENEMV THREAT 

Most modern ndiltery pioceti 
nnvfi q rnngo of betwoon 17 
and 3& km 10 anti 20 rraj, 
putting at risk any vwsswil 
coming wilhlri that range. 



ubqe assftULr ship 


m ^tUSHtOH UEDIMO (HAFT 




niMitmm 
iimtttimii 
rHmmmii 
... 


DflJfCTtVE: 
Tkfc BtAtik 


A CH 53 lin.*lH;u|iEijr can cmrry up 10 
IfOdfft In the .J.l-e.ii |U fulf! 

a 


Alhough «a capacity i* only ?.h. I he V-32 can 
' :.i ii ;; lu nfX'. I mi.. ,'S 

troops *i tfia same tima lhal His CH-&3, tends 55. 



mtiimmt 

immmti 

mtmmm 

iitiiiMim 

miHiimir 





































Aviation Factfile: Modern Aircraft 


Boeing 


B-52G/H Stratofortress 

• Strategic bomber • Nuclear/conventionail weapons • Global reach 



C onceived as the giant silver 

sword of the United States Air 
Force Strategic Air Command 
the B-52 Stratofortress was the 
biggest purely jet-powered bomber of 
its time, and has been flying for 
almost 50 years. Flown for decades 
on atomic alert, its only combat use 
has been the massive conventional 
bombing campaigns in Southeast 
Asia and the Persian Gulf. 


A Displaying its enormous wingspan 
a B-52 gets airborne trailing a thick 
plume of smoke as its eight turbojet 
engines strain at full power to lift its 
229,000 kg (504,860 lb.) into the air. 


PHOTO FILE 


Boeing B-52G/H STRATOFORTRESS 



Modern day warrior ► 

Two fully-laden B-52Gs launch 
from Riyadh in Saudi Arabia for 
another mission against massed 
Iraqi armoured divisions during the 
Gulf War of 1991. 



M Sting in 
the tail 

Most versions of 
the B-52 had a 
fearsome rear 
defence of four 
! 50-calibre’ guns. 
These were aimed 
using the radar 
mounted above. 



*4 Extending 
the range 

By using inflight 
refuelling, the B-52 
can cover any part 
of the globe from 
just a few bases. 
This veteran is seen 
on its way to 
Vietnam in 1972. 



^ Nuclear deterrence 

The B-52 has an important 
role as a launch platform for 
nuclear missiles. Here a 
SRAM is launched from the 
massive vseapons bay. 

A fistful Of throttles ► 

The B-52’s cockpit is 
dominated by the central 
engine control panel. Every 
dial and lever is multiplied 
eight-fold. 


FACTS AND 

P The B-52 has a crew of five, including two 
pilots, navigator, electronic warfare officer 
and bombardier. 

>• Boeing manufactured 744 ‘Buffs' and 
finished the last aircraft in October 1962. 

P A B-52 can reach any target in the world 
within 18 hours. 


FIGURES 

>- During Op era I ion Desert Storm, B-52s 
flew 1624 missions, and dropped 
5,829,000 kg (12,850,740 fb.) of bombs. 

P Each B-52 contains 90 km {56 mi.) of 
electrical wiring. 

P In 1959, three B-52Bs flew non-stop 
around the world in under 50 hours. 



















































Boeing B-52G/H Stratofortress 







B-52H Stratofortress 

Type: live seal long-r&nge slralegic bomber 

Power plant: eight 75.62-kN (17.014-lb. thrusl) 
Pratt A Whitney TF33'PS turbotans 

MtiKiriiani spiked: 958 km/h (595 m p.h.) at 
3096 m (10,ISO fl.) 

Range; 16,000 km (9942 mi.f 
Service ceiling: 16.765 m (55,000 ft.) 

Weights: empty 136,799 kg (306,000 Ibj; 
loaded 329.000 kg (504.060 lb.) 

Armament;: oneSO-mm MG1A1 tail eanndn. 

01 454 kg R,0G0 ?b.) bombs or 20 AGM-60 or 
AGM-129 cruise missile, or tour to six nuclaar 
bomba 

Dimensions: span 5S.39 rn (185 fi ) 

length 49.05 m (160 ft : t in.) 
heigh! 12,40 m (40 fl. fl in.) 

wing area 2?2.3 m' (2.932 sci. f!.| 


vlrrlrr rnk s h.iw extended (Ik* 

I ill- «4 ihe Miuir (Dig 1 Iglv Idl 
IvIhtJ into the iWtts. ii-SiGs 
lk'\v the lungful comhui 
missions in history during 
Opcmnon Desert Storm, from 
l.oui’ i;ma lo rhe Middle lost. 
TotJiiv. B-SJJ Is have Iiolh 
nnrk’aratnl <. onvenlionul roles. 

The -Huir is one ol the hesl 
!i>ve<I ol all .tirvnift and tan 
ojjfiale at high level or at Very 
low level on ten a in avoidance 
mu ler 11 te radar misdi ms. 


'Buffs' can mount up to 24 340-kg (750- 
Ib.) or 454-kg 1,000-lb.) high-explosive or 
cluster bombs on wing pylons . v .~. 


During the first Gulf War 
B-52s pounded Iraqi 
targets from as far afield 
as England and Diego 
Garcia in the Indian 
Ocean. 


Ilia *mmarisaly strong wings Of Hie -hJ-52 
ik )! i inly • •f'ppi. i Ihrj twjhl .--ngir e: I si' nm 
.il .1 rilled Willi rm 'I, ('{tvirv| Ihe Rill#' 
unnriTlOUs range. 


Known in the USAF as the ‘Cadillac’, the B-52H is 
significantly upgraded compared to the early 
Stratoforlresses. With more modern turbolan engines 
it outperforms its predecessors in both range and 
payload. Built to carry nuclear-tipped ballistic 
missiles, it is still a vital weapon in the USAF arsenal. 


71 if R w nrjs c;m 
Ilex severa'i mehes up 
and down. Outriggers 
Lsxier the wingtjps 
stop inenrt from h in rq 
lire fUlway when 
carryirg a full load or 
iiwH ,-jfKl woauLMiry. 


O' till.' Il I WOT |. VI. 1 !, toe If. J 

Snrwurtb, i'uu I'.vi i mvignlQm. 
i r m itiiinII vi ■ .1 1 iViHig^lK'iri, 

i ■ ■ oilier operates Hie 
upgraded i.siiitf and woopdri 

<T<7T»ltf >1 syiilt M i: 


The enormous bomthb&ysot iikj 0-5? 
can accormiodalo clips ol u wkJg nange 
ol airman* t I, rang ng ft m 227 kg ifoi- 

I.Ej 1 lK.in iy. Ill L|l I .1 It.;. k< il WU)|SOII .. 


■ hi dock ol Ihe B 52 has I wo kiveta. 
Rn* upper i .knife houses it*: I wo piioiy 

I in ii I I.. 'In - i'!' I w;ifl:trr 

" "i 1 whu u. turtle , ,ii ; il n • 

■ i . nil -1 rh " .nJnm 1 ::. oquipmnilL .UkMfsn J.ul 
; i ii <i T, M ii ■ Iwr:: t iy n « nr il i • ninlinl. 


R-62 has ;i biicydn-lypc? main undercarriage. Thi 

: landings and take-offs by crebfcsng, 
jr ll ic aircraft's luseluye stews down iha runway, 


The B-S2H can carry a vasl army of weaponry lla load can mdudo 
mi 1* 20 nuclviir cruise missitois or SI l«w full bwiilis try wuH US 

■■ ■■ ••• - :■ ..1 '■ " ■■■ •' I ■< ' i I 

during 13 iq Coki Wm. Itm B 62 enmes i!;; bombloud ovet □ cjruaL 
raugn and wwjl«l 1 ..ivi • i «■■«;ir;*|■ srl min t-.ii.ui d III* S^jviisf 
Unioii 4 j|*o«8iry 


The B-52s were neluelled by tankers 
Hying (com Lajos in Iho Azores. 


n irksriaie AFB a 
■ i|nr Strategic Air 
’ -inimand facility, and 
I no location of the 
1 ISAF 81 ii Air Force 
""iiclq.ii&rtars. 

0ARKSDALE AFB 


Launching from 
northern Saudi 
airspace, the B-52s 
attacked key military 
targets In northern 
Iraq, around the oil 
centres ol Kirkuk 
urid Mosul, 


The longest raid in history 

On Ihij firsl night of tlie firs! Gulf War, B-52Gs look off 
from Barksdale AFP in Louisiana, flew to northern 
Saudi Aiabia and launched cruise missiles against 
Iraqi 'urgeis. T3iey then flew all Ihe way back to their 
base, having down non-stop for more than 35 hours. 


The Med! terra neon Might 
path was chosen to avoid 
overflying other countries 
as much m possible. 


PROFILE 


































Aviation Factfile: Modern Aircraft 


Boeing 


E-3 AWACS Sentry 

• Flying radar station • Commands and controls the air battle 




B oeing’s E-3 Sentry is a flying 
radar station. This aerial 
headquarters patrols the skies 
and scans the military situation below, 
monitoring friendly and hostile aircraft. 
Inside the metal cocoon of the E-3’s 
fuselage, technical experts work 
magic with radar and electronics to 
detect enemy warplanes, plot their 
course, and guide friendly fighters to 
shoot them down. 



A A number of E-3 AWACS 
are assigned to NATO. Radar operators, 
communications technicians and battle 
analysts from each member state serve 
aboard each Sentry aircraft. 


PHOTO FILE 


Boeing E- 3 AWACS Sentry 



A Giant radar 

This is the huge antenna for the APY-2 radar. On one 
side is the radar itself; on the other is the IFF equipment 
for detecting whether aircraft are friendly or hostile. 


A Flight deck 

E-3 pilots may expecf to spend a good deal 
of time at their stations: AWACS missions 
often last 10 hours or more, flying basically 
a racetrack orbit. 



T Operator station 

The cabin of the E-3 is packed with consoles. From 
here , operators monitor air traffic on large screens 
which display output 
from the iona-ranoe 


A Long endurance 

Inflight refuelling allows the E-3 to 
stay aloft for a day or more. On very 
long missions extra flight crew are 
carried to avoid over-exhaustion. 

^ NATO’s air force 

In addition to American, British 
and French E-3s, NATO also 
has its own AWACS squadron, 
crewed by airmen from the 
member nations. 


FACTS AND FIGURES 


> The Boeing £-3 Sentry took to the air 
for the first time on 5 February 1972. 

> Originally, the Sentry was expected to 
be an eight-engined aircraft. 

>- The AWACS radar can see over the 
horizon, detecting enemy aircraft 
hundreds of kilometres away. 


> fn all, OS AWACS were built for the US, 
NATO, Saudi Arabia, Britain and France, 

>■ The disc-shaped radar dome atop the 
AWACS is larger than many aircraft. 

>- The Sentry was the last version of the 
Boeing 707, which went out of 
production in 1991 after 37 years. 













































Boeing E-3 AWACS Sentry 


PROFILE 


in 

the sky 


G uiiin;i thu udge ■ ivt t I lit 
enemy by using a lai.a 1 
aircraft fur >undllancu 
vvjs a hot idea in 1953 
whrn the LuckIicud Super 
£ .1 a in tell ui ion betaine ihu first 
%! lorfje Warning and Control 
Sy.srt-ra ■ AW AC M. Toclas s I* 3 is 
iniduni AWACS .lirnali which 
iIn--, u jet npcc’ds ^ai;ylng up in 
11 .. Iinii ians who use ilie 
laU*M hbludi wi/aaltA. Tc) [lie 
pilni?i up In ml. tin 1 F J > b an 
i ip.se,.iIt. 1 wrsioii o| liie IF iumq 
■ he great anti Ix-uiililUl 



Versions of the Sentry built for 
the UK, France and Saudi 
Arabia have much farter and far 
more fuel-efficient engines than 
their USAF cousins. 



/' 



aircnifi which revoliiiionised air 
travel. Bui to the technicians 
wJ*o .<,il oul Iva. k, die H-A 
AW \< S is lb; i-ye- md ears of 
1 1n.' fiaiileiiekl commander, 
wan hmip analysing and 
i lirvchng. During £ )fx , ration 
I )esert Stomp Vh air m-air 
victories weie scored by Allied 


3-3A AWACS Sentry 


Introduced into USAF service in 1977, the Sentry was 
selected to equip a multinational NATO unit based 
in Germany under Luxembourg registration. The 
first of 18 aircraft was delivered to the NATO 
Airborne Early Warning Force in 1981. 


lighters who were guided 
into action hy AWU> 
crews \\Vi h its long 
range .md unduraiuv, ilk- 
E - Sentry i sin stjw <m an 
;rntlnt s.'itlLTiukl or, il 
nectary, ;in enciTc? i uniinti u 
they di( I keeping ud.i* on the 
coiiilict in Bosnia, 



Huyi il /Van I i.xCO 

Senates lira 
■ r ■ h 

!rv:r ■ |l 11 f SM | M i. I;. 
Whi,; h hi.non ;i | . *r.*1 
)l L'V -'VI! !. Ic J.lf 

iJi ill ‘i.lioi i sySlftJ'i 


Kfiv til I ho If .Vi i |. 1 !>|'V 
vS^nghoufJe ANfAPT i ->■ 2 
radar, Hs huge antenna. (mounted 
above the fuselage rotates ax 
timfj ,: . per ir .nule. 



British and Frondi 
aircraft hfjve a 
refuullmg pfi&e 
above the Hignt 
deck. The standard 
Amflficen boom 
receptacle is also 
rota nod, 


TI k r APY" irn J.n Op&rafes 
an various modes, 
Including oveMhe- 
horiron, pulse-tk^jpter, 
jussive and manlime. 


AWA i\ 1 light jftok tnrjw uMour. 
comprising pilot/aircrall COhirttint'Jei. 
rn pilot n. iVHyilur ni fli jh*. nlijiivy i. 


. - ■ - 

i a IH. uiinkM lha overall rruaalcin 
in * r ii i ii (tlr-i. Ttiosj'- iocludo radar 
1 jperalors, corrtiixii iicai iihvh 

r id wtiaputcunlnjllwa 



NATO -^-OTAN 






USAF and f^ATO Sentnes am powered by four Pm.1t a 
Whitney TF-33 turbqfans. BriftSli, French and Saudi E-3s 
fire powcuU by larger and more fuel-effcien! CFM-56 
ongfries. 




(n order td control the air bailie. AWACS is iitted wrih 13 HF, VHF 
and UHF communications links controlled by the computerised and 
digitised J-‘iUS (Joint Tactical Inform mr.n DiyKiSjiiimn System' 


ulti-mode radar control 

UNS: Pulse-Oappler Non-elevation 

’ i ■ i ask udnt mode, used to M 

" Hi" a • uir... airborne ~’ L - 

• ■ !' r:_; several hundred mifeSawiiy, 


MARITIME: Advanoyf ag^-ll 
processing systems allows AWACS 
to pick-oul ahip'FMed targebs. rnnid 
the chrtOtic elnhar of rndar returns 
frcMTi lhe sup lace 01 tbs mii 


INTERLEAVED: AWACS c00 
switch between modes several 
times per second- Thta allows the 
big aucruli to scan lor alrcrafi and 
surface targets simultaneously, 


E-3 A AWACS Sentry 

Type: airborne warning and control system 

PowsrpEant: (USAF unet NATO aircraft} lour 
93.36-kN (21,000 Ib.-lhrugt) Prall S Whilney TF- 
33“P‘10tV1 OOA luirbofans 

Majtimum speed: 8&3 km/h {5&o m,pj>) at 
6G96 m {25,000 ftj 

Normai operating speed: 563 km/h 

{350 m.p.h.) at 12,192 m (JO.OOO ft) 

Endurance: six hours. Hying at 12,192 m 
(40,000 1609 km (1,000 nrsi.) from base 

Service ceiling: saso m (29,000 ft.) 

Weighls: empty 77,900 kg (172,000 lb.]; Inacfed 
147,120 kg (325.000 lb.) 

Oimensrons: span 44 4? m (145 ft. 9 m.) 

length 46.61 m (152 f!. 1 1 in.) 
span 12.73 m (42 it, 5 in.) 

wing area 283.3 m (3,050 aq. it.) 


COMSAT DATA 


ENDURANCE 


Thu E 3 Soniry’s ftxcaptlonal endurancp means lhat n <s. capable 
ol Hying Ijnrehuetlad surveillance missions iasling sax bdum at 
dislnmes n :k 1 G 0 G hm J1,000 ml I from its homi? 




E-3 AWACS SENTRY 
More than 11 hours 



OPERATING ALTITUDE 


P»m S^rnry Ims s wrptlalriQly rriudcisl sorviCfi oviitfiQ. bemQi 
pettared by tfw smaller propetler-^trtvwi Kawkoyo. Evnn so, liI 
I ■. vrarking OfMcnlirn) dAidhl-. ibovo BODU rn [2&.CHK1 tr Mud 1 
c .m ■ svjli‘ lor several hundred kifcimol^ri. 




E-3 AWACS SENTRY 

A-M MAWSTAiT 

1 IS'DflD m (29,00£MLf 

KMMM^i.dl 000 n l 


RADAR RANGE 


Ttse- Senlry’s mosl Imparl .nil .lUnbnln c. I ■■ arna£irif| roda# 
Capdbk? or datetfing -rvuml i3iou:-;i:id tinjnbj :i oxiiemely loru| 
■..ir m>t*, It r..Ti|i .ilyo ^.ncmilldiitri>risJy dwocl ,ir,4f crunlicN' lUU nr mom 
allkjd Liircrah mfflkir.j} IniHCftpir. 



E 3 AWACS S£NtHt 

1-2 HAWK£TE 

A-SIFMAENSTAY' 


65k hm (400 ml.) 


550 km (340 ml.) 


350-400 km (220-250 inf.) 

(estimated) 
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Aviation Factfile: Modern Aircraft 


Boeing 


E-6 Mercury 

• Global mission • Submarine communications • Last of the 707s 



A Equipped with the 
latest communications systems , the E-6 
Mercury will remain a vital component in 
the US chain of command well into the 
next century. A crew of 18 operators is 
required to control the systems. 


M aintaining communication links 

with American missile submarines 
at sea is the unique job of the 
Boeing E-6 Mercury. The E-6, formerly 
known as Hermes, was the final version 
of the Boeing 707 off the production line 
in Renton, Washington. The 707 airframe, 
which was originally designed in the 1950s, 
encloses the hi-tech communications 
system known by the nickname TACAMO 
(Take Charge and Move Out). 


PHOTO FILE 


Boeing E-6 Mercury 




A Mercury roll-out 

An admiring crowd gives scale 
to the first production E-6, 
showing the huge size of this 
special communications aircraft. 



A On the flightdeck 

Cockpit systems are similar to those of the 
standard 707 , except for the F108-CF-100 
engine controls and the highly accurate 
navigation equipment. Air-refuelled missioi 
may last up to 72 hours f and a relief aircre 
is carried for these extended flights. 


A Communicating from Mercury 

Relief systems operators may also be 
accommodated , since the E-6 has eight bunks. 
An area is also set aside for the in-flight repair 
of faulty systems. 


A Winging through the clouds 


Missions arc carried out at high altitude and over 
long ranges. The CFM engines are more powerful 
than the similar units fitted to the E-3 Sentry 

Wingtip sensor array ► 

High-frequency communication probes are fixed 
under the wing , and the wingtips are fitted with pods 
containing ultra-high frequency satellite receivers. 



FACTS AND FIGURES 


► The maiden flight of the series prototype 
aircraft took place On 19 February 1987; 
the aircraft have seen combat. 

> On 2 August 1989 the first operational 
E-6 Mercury entered service. 

>“ Two squadrons, each with eight E-6s, 
are operated by the US Navy. 


> The E-6 carries extra bunks for relief 
crewmembers because of its long 
endurance flights of up to 72 hours, 

>- Boeing manufactured 18 E-6s for service 
with the US Navy. 

>* Training for Mercury pilots is carried out in 
Waco, Texas, by civilian contractors. 














































Boeing E-6 Mercury 


PROFILE 


Co-ordinating the 
submarine fleet 


F i 'i m *vi r:ll ycilfN I hi- 

I S \;iv\ used ilk’ i 1 MUQ 
I k'fcLiles in the TACAMO 
-! which niaintriins low- 
: i• 11 i i c a 1 cy com fi i u n iccct iv ?as 
1 American command lens 

and cheir nuclear siibmmino. 

I |i rtVt'UT, ;i mnrt' nit wk-rn 
.ii'. mil. cNpcd:iily < > ul - Iiuit 
, i • ild jii i >vidc extr.i spjKV anti 
!||l| in >\ I'd crvu u mil* m. v\ .is 
rcajulpetl a* ,i rupbcemeM h ji 
i it.ii mg I left nil's. N;ivy 

i ■ | u Mis 1Ii a kka I tJuil 11 it* 

hoeing 707 $20 airliner otTercrd 

I • ' i 1K1 1 'If MM' '< Vi T | t* 

iW'- .tircrctll and issued :t 
* ' M ilnu I ir IbKk 

Hie 7o7 iiufrunne from 
which the li-6 was developed, 

: t itled maximum commonality 
■li the k ■> Vi i try AW ACS 

A Hir;r j| craw or four & standard, 
im : ihi»/ are? i'*-e only 
‘-n^tufirtribsfs who have an enjlada 

. .. . 1 i 1 M M.K. I '.l - ‘Al 

iVHliJr iWS, apart tram tiniy I'XVlf'KjieS 
■ . ; . ... 


f Airborne W auling :iml 
( :>iuliHa:lit. li' ms SvsU'in 
aircrali, lor ease til servicing. 
The huge CFM56 engines, 
chosen because of their 
outstanding kid efficiency, 
resiiIk-d in ulna-hang cmdunmcc 
while on pjiml. In 1;uT since ii 
can he refuelled alofl. ilk 
ci kI uraIK'e of the Men my is 

limited only l>\ its engine td 
tlaciiy. f'n .1 iiniiumicale willi 
Mil mu,ii mo, i lie Men iry tises 
iwt i li ailing witv anleiinas 
which an lain ened against 
lliv diet Is di nuclear I liast and 
are depleted Irniu its tailcone 
( I 22o in ( j.'HHj t; ) long) arnI 
uisderCusdagc (7925 m (26,000 
ft.) long), When the aircraft flies 
a light orbit lhe.se antennas 
lung venicalty down and 

_ .! ere&i, with bunks, 

rjailey an-1 l loikit. are housed in 

"'•1 iOlWfjRl ■ 1.-1. Si'll iA? 1 ESftlrlCjf? 

Sudh Amenities am vfir.il i r the Crew 
ir. ii ruM.-p. "1 j k enrn» i fTnesions ol 
Mil Ilf Ihn.rt' ■ S ivs 



Above: Departing flenfon for the 
short flight to Boeing Field in Seattle, 
the US Navy's first Mercury flew in 
1987. The first two operational 
aircraft flew into NAS Barbers Point, 
Hawaii in August 1989 to serve with 
l/Q-3 squadron in the Pacific theatre. 

aflt av cnmmuiikaliito Ih* 
i'-inuniitciI it c submarines i< m ing 
tin ‘ir ov. n aco.ll :ma\. A ct 
dulem'C <ni'- in 'In- 1990?*, anti 
as the threat of nude u wai 
lu’come'-' incieri-singly w like v. 
the Na\ y has ith ne I’ bs (.liars ii 
needs and may assign some of 
them to secondary duties such 
lls training nr trims part 

Efficjmooy and reliability vvero Hie n;,,m 
lack: m-iIii*< iI kc r n-,.|. , rj a i>W 

Im-oi'i p'..rviJ engine - ' ..ii ruui capuu'y 

(sam enotmous 70,336 kg pb4,67& Hi i 
fmntxjl’i ror a • l.i • v ..■ 1 1 h r. ..in .n in : ; r.i■ i 
p, 150 mb ft in n btum. 


Above: Just visible at the extreme rear of this E-6’s fuselage 
is the orange tip of the VLF trailing wire antennas. A tight 
orbit is flown to keep the wires vertical during use. 


E-6A Mercury 


Some US Navy E-6s have been seen in this grey 
and white colour scheme, but most operational 
aircraft are painted an overall white. Alt Mercurys 
carry minimum markings. 

Fwe copirmriicafcris stations &jb situated in the lus^lage above- 
!?th wing. A vast a ray of radio ectripmcr.i is cariwf. iw inning 
’■ r-i nr. voles communications, whit^t evdn allow secure 
OOTTmunteaSiOn between crew merntAns wfa tha inlfiirniTi. 


In arii til lor in iho saleMa 
rxjmiiuniicalKjua driwnlink cquipmont, 
il iii winglip pods also nsji'iUnn i 

'.:-li:!jtt LlfiL 51 It i| jOll 11N(QWH OV, VJ- .LClrIS- 


E"6A Mercury 

Type: stralegit commirnicstlons airnFaft 

Fpwerplant: four iO&?ti-kN ^.DOO-lb.-mriiist) 

GFM liitemattonat F 1 Q 0 -CF- 1 Cffl {CFM 56 2 A- 2 ) 

lurbotan engmes 

Maxim tin speed: *?m km/h i6ae m.p.h.) 

Maximum cruising Speed: B42 knvh (522 m.p.h.) 

flange: 11,760 km 17.291 mi.) 

Service ceiling: 12 MO m 142.Q00 ft.) 

Weights: amply 76.378 Kg (172.431 lb ): 

maximum take-off 155,126 kg (341,281 to.) 

Dimensions: span 45.16 m (148 n. 2 in,) 
length lb.fi 1 m (152 ft. 11 in,) 
height 12.93 rn [42 tt. 5 in,) 

winq area 263.35 rn (3,04g aq. ft 


J 




v 

.NAVY 



Very low4p§quancy (VLF) traiMig Wire aerials 
are stowed m the rssir fu&E5lage. One relraefs 
inio the taiterae wtule the oiher ir stored 
within iho tnar Iu3eiage 


COMBAT DATA 


Airborne relay station 


TALKING TO SUSS; 

hi-- E-6 is primarily 
j wuh providing 
("nrnraunlcalion links 
" -h the US Navy 's 
nail ml in missile • 
knnq submarine 
rli -' I m a posl- 
''Udear sink* 
lenvironment. 



SECONDARV ROLE: As well as I he wartime 
subnnariua communicattcr’^ role, the E-S Meet 
has a secondary task of providing back-up VLF 
comrnunicattons <n parts of Ike world out of the 
range of ground-based transmitiers. 

m 




RELAYING MESSAGES: Supported by the 
USAF's KC-135 tanker Hoot, [he Mercury con 
relay communications between ground 
stations, aalollitec, ao E-4 coirfmanSf post 
aircraft and ihs submergiKl submarine fleei. 


| J'1i)idH 


Aifcratl el Iflis lype a*e Dltflii lequirec lo liy long dfataTK S4 ■ 
rJesaciimiwii !□ varloLS pens of the wtirid, Once therf, ihuy tm 
air-ia-air nilueliiiKj In ruay nirtwrn* fm long nmioi^ 


Tu-f42MH OEAR-J 1 
B1QG km 
p, 9 ea m,i.) 



































Aviation Factfile: Modern Aircraft 


Boeing 


E-4 

• Airborne command post • Four built • Based on the 747 airliner 



K nown as the AABNCPs (Advanced 
Airborne National Command 
Posts), or National Emergency 
Airborne Command Posts (NEACPs or 
‘Kneecaps’), the E-4 ‘Doomsday Planes’ 
were always associated with the prospect 
of nuclear attack during the Cold War. 

The four USAF E-4Bs continue to provide 
an aerial command centre for US leaders 
in the event of not only nuclear war, but 
any major conflict or crisis. 


A Boeing 
received its first E-4 contract in 
1973, and delivered the first aircraft the following 
year after an internal refit by E-Systems . The first 
upgraded E-4B was redelivered in 1980. 


PHOTO PILE 




Boeing E-4 


T Continuing role 

Despite the end of the Cold War ; 
the E-4 has a continuing role 
during national emergencies. 


FACTS AND 

Four E-4Ss belong to the 1st Air 
Command and Control Squadron of the 
55tli Wing at Offutt AFB, Nebraska. 

>- E-4s are limited to 72 hours' endurance 
by their engines’ lubricating oil capacity. 

>■ The E-4 made its first flight without 
mission equipment on 13 June 1973. 


A Communications gear 

In terms of its communications 
systems, the E-4B is the world’s 
best-equipped aircraft. Thirteen 
external communications systems , 
covering seven wavebands, use 
power from a 1200-kVa electrical 
system powered by an engine- 
driven genera for. 

▼ ‘Air Force One’ 

The most recent 747s delivered 
to the USAF were two VC-25A 
Presidential transports based on 
Boeing’s 747-20QB airliner The 
callsign 'Air Force One’ is used 
when the President is aboard. 


▲ Advanced technology 

The E-4B’s highly advanced range of 
communications systems are optimised for 
maximum reliability. 


FIGURES 

>- Including the VG-25S+ the USAF operates 
six 747s; plans to buy ex-airline 747s for 
the National Guard were cancelled. 

> Originally, the airborne command post 
requirement called for six E-4s. 

>- The E-4’s systems are held in 1613 l black 
boxes’ - three times the number in an E - 




▲ Maximum endurance by IFR 

The E-4s have in-flight refuelling capability via a 
receptacle above the nose of the aircraft. 


































































12 HOURS El 

nirbum** trii 
USAF MfllWS. 

rerEnmlvn rtfiir 


PRESIDENT AND THE NCA If the 

would be tflkofj to Hn* uncbtrgrciui 


EMP AND NUCLEAR SHIELDING: in tfder to pari arm its 


KhmuHcalipris cei 


the E-4 <s protected agafapt nuclear thermal damage and! eleciromagnotic pulse weapons. 


G Would ere ordinate me army. navy and' air forte 


PROFILE 


Presidential 
‘Doomsday Plane’ 


Right: Three of the four E-4Bs 
were delivered as E-4As, 
without the dorsal antenna. 


U ntil recently an F t was 
krpt on alert at Andrew’s 
Aii ! ora' Fia.se, Mary kind 
ll short helicopter journey from 
t ie While Mouse, in she event ni 
.:] 1 attack on the 11niu t! Stares, 
;.lie President and Lis Mall' would 
liave bOaixletl the I . i t< * direct 
\meiican Ioiyus from 'lie 
i mi|urative safely ot die air. 

Tlie I t usok the familial 
hoeing * F airliner's juselnge to 
iii' i unmtxlau the IS'cMck ni t in 
ns role as (.ommandei tu-Oiiel 
oi l S l< Jives) arul key memlxTs 
«■) his halite stallThey reside 
in tlie Jiving equivalent of die 
White Houses Siiiuijon Rtxjfl) 
This ‘war readiness airumH' 


? he E-4E carries two i’i ‘ v-.v a 
pctomiaily long mis Rians, each 
* ■■insisling of an aucrell uarnmmdef 
ill''if) ; i* i-Aol. "avigriSOi ;jn-'i rtir^t 
r. A speotoH navigation station 
■i mu l L-jf>w r«si ar&B are prodded on 

*1 uf 4 -0 do ck. be? unit Hh-i cockpit 


is equipped with nuclear thermal 
shielding, protection against IMP 
(eleetromagneric pulse) and a 
large variety of connminicaeons 
systems, covering .seven 
wavebands from super high to 
very-low frequently. If necessary, 
the airaaih can hroadt a si to the 
i iS population over tlie national 
radio network or link up to 
commercial telephone nei\v<irks 
to send emergency messages. 

Initially. 11te F (As nj rhe 
mid-bT’Os used vquipnu ill from 


EC' I AM Project Husking Cdass 
command post aircratt. But when 
the current l! tB entered service 
in 1980 ir. had considerably' more 
equipment, including SHF (super- 
high frequency) sat ell He 
communication* gear in a 
distant live dorsal blister, l lie 
result was a command pwl and 
th ing 'simution inoin aiivnifi.. 

\IiIk a ' G d War h.et 
ended, the F I ivituiits mailable 
for ilepk nit-n.t w«n'K \w it k- in 
times ul < risis. 


E-4B 


Above: Whenever the US President travels abroad, an aircraft 
from the E-4 fleet accompanies ‘Air Force One’ at a discreet 
distance in case an emergency situation arises. 


Boeing E-4 


E-4B 

Type: national emergency airborne command 
post (NEACP) 

Powerplanl: foerg33^kN (52.5QQ-ib,-ihrust) 
General Electric F1Q3-PW-1DQ {GF6-50-E2) 
lUTbolans 

Cruising speed: (typical) 933 km/h (578 m.p.h.) 

al 6096 m (20,000 fl.> 

Endurance: 12 hours (without in-Might refuelling); 
72 hours (with in-Right refuelling) 

Ferry range: i2.6GCt km (7.012 mi.) 

Cruise ceiling; 13,715 m (45, dqq ft.) 

Weights: max. sake -off 362,874 fcg (739,992 lb.) 

Accommodation: two flight crews, r-acb 
ol tour plus: total accomnvjdatiOi i for 94 
crewmembers. including a bailie sled of 30 

Dimensions: span 
longth 


59,64 ni (195 fl. 7 in.) 
70.51 m (231 ft 4 In,} 
he*ght 19.33 nrv (63 ft. 5 in,) 
wmg area 510.35 m (5.498 sq 


73-1676 was one of three E-4A$ delivered in the 
mid-1970s and was upgraded shortly after 
delivery to E-4B standard. All equip the 1st Air 
Command and Control Squadron, based at 
Offutt Air Force Base, Nebraska. 

The most obvious external Identification feature of the E-4B is the dors3f 
i *[■ '.1 f iSl HA ruilonriei The am?all lias nur-lttir it hut ji 4i.wiilirq 

I n i.» .ii'.r | f i .11 * Li ii^TirM ir 


cifxl ixotocliuu agamsl TMI 1 weapons, 


Ttie main deck is divided between a 
‘lighi crew S4ret;:jn aixl lour operating 
compartment? lor Ihe Prasktens and 
his i :■ it 'h sleff. Th$se are the NiCA 
(National Cammand Auihanty) area 
‘-.<11 ill,it hi rnU? jo lh“ ■ louse 
Situation F^xim]ycOPrteren0t ■ m 
ii. il'iu - i.iV diea :.ii !(1C I (command 
ilf :nimi.iruCfilKMi . .i i 
ll Ici-llh. H.1 : L.i 'I i¥CM 


W1 >E?n the taxing 747 vrasseletAed 

10 lill Ihe SS-46IB Support System 
requireo xxu in 1973, ,| wasUToeen 
oocoiuse of its srzo aod Ihe tact 

11 ml I was ar otf-rnq she4 ’ dcsiyn. 
Airframe costs were Therefore kepi 
to a minimum The E-4& ar-p 
pemtod in th*s ail ovnr anh-tasri 
wr-itii in ush 


UNITED 


STATES 


OF 


AMERICA 


33B76 


E-4Rs are powered uy \:>ui Goner;?! Elector. QF6 lurtxjfans (mHilary desigrvuion 
F103}. The- firsf two jikcrtjlt vwaro delfviered with Frait & Whitney JT9Da (FlDSs). 


Onr of Ihe 46 extarnai afitemas- n> am S-kni \6- 
n\ i tong, rebaoieblo very-low frequency (VI Fi 
aanal trailing behind the aircraft. VLF is weed 
to uni silicate with submerged -submarines, 


EARLY COMMAND POSTS 


BOEIM'G ££:-t3SC/± E-4S replaced vfldotJE visions ol Ihe EC-135 
(ItHtfir an Tim KC-U5S wtuch had paffornied Ihe 

Prg^ci 'Lookieig Glaw' issk slnca 'tpoWnci Qissa' wss His 
StreLanic Alf CnMnmancf'ft (SAC) cornrnilmwil la hewo a earTHnand 
p‘ii ttii? Jir ill ni I-ini-a to ilifocl SAC's maniOd 
,ii*cJ iKUlKlN; M’lAsilt? r. hi lime* of wa.' 


rw • 
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Aviation Factfile: Modern Aircraft 


Boeing 



• Strategic reconnaissance • Intelligence gatherer • Command post 




or decades the Boeing RC-135, the 
aerial espionage cousin of the KC-135 
tanker, has been vanguard of the 
secret world of reconnaissance, giving its 
crews hours of boring routine interrupted 
by seconds of sheer terror. During tensions 
with the Soviet Union, the ‘spy in the sky’ 
RC-135 often flew within a kilometre of 
Moscow’s territory. The EC-135 is similar, 
but is packed with radios to act as a flying 
command post during a nuclear war. 


A The EC-135 is based on the same 
aircraft as the RC-135, but contains 
different equipment. Most of this is for 
communications with other US military 
forces. There is usually a General on board 
who can control the war from the air. 
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PHOTO FILE 




Boeing EC/RC-135 


T Inflight refuelling 

Tanking is vital to the RC-135’s ability to stay on 
station for many hours at a time. 


M High-tech 
telephonist 

The job of most of 
the crew on the 
EC-135 is to make 
communication 
connections with 
ground stations or 
other aircraft. 

▼ Command post 

The airframe of the 
EC-135 is festooned 
with antennas for 
the many radios. 


T Missile watchers 

The two RC-135S Cobra Balt aircraft specialise in 
tracking and photographing missiles. A unique 
feature is the black painted wing, which reduces 
glare for photography of re-entry vehicles. Aerials 
are used to gather data from missile launchers. 



▼ The ‘Hoover’ 

This RC-135U is known as the 
‘Hoover J because of its ability to 
'suck up’ every electronic signal. 
Only two remain in service , flying 
from Offut AFB, Nevada. 




FACTS AND FIGURES 


> The systems operators in the RC-135 
are known as Ravens, 

>- The first RC-135 reconnaissance craft 
became operational in August 1966. 

>* Strategic Air Command RC-135S flew 
more than 6200 intelligence-gathering 
sorties during the Vietnam War. 


► £C-13Ss have a trailing antenna which 
can be reeled out to a length of 10 km 
for communication with submarines. 

>- Several EC-135s carried a special nose 
radome to track the Apollo spacecraft. 


The RC-135S can hunt for enemy mobii 
missile launchers in wartime. 



















































Boeing EC/RC-135 


PROFILE 


America’s super 
snooper 


Below: The nose of the RC-135 is 
covered with bulges containing 
intelligence-gathering equipment. 


f | ' f in- I'(n'ii' g KC I;i 1 

I Mrntegic rLTonnais^iinc^ 
_L Jircrsli is i ho offspring of 
file Boeing RC-135 Sena Cota cifc£r 
ji,;I i-s doM-ly rohik.'d to the 
s| L-- ou'uliirly successful Boeing 
”■ :.iaItncT. Designed ns an 

• ' -..in «nk' eavesdropper, the 
H(13^ Collects SKI I N l 1 -i, ■mis 
in 1 Uigi-ntdF including .111 
1 ■ - 1 n\ s Kuhn i_‘i 1 jjssions. 
i . .. u mminnit ,u it ms < n 

i • ! i 1 ! ■ k'lcn ku\. 

u t U in K i\ 'I,.iks I ! ’(. ! , J e 
;n ;iirbort e < uniiumd p<>st 
1 ■ Ml .il«>gi( \i tltjniTiraiid, ;mri 


RC-135V 


Known collectively by the codename Rivet Joint, 
the US Air Force has a fleet of 14 RC-135Vs and 
RC- 135Ws for gathering electronic intelligence. 
Together they keep watch on potentially 
hostile nations on a global basis from 
bases around the world. 


the \- -U Merc ury .still pros ides 
i lie vjtiK’ slt\ uv lor the l S 
Navy's aifcsifc submarines. 
UC-I.VSs of the (IS \ 1 r Force's 
5 $!]i Wing deploy worldwide 
.to snoop on potential 
.idvL'tMirie.s in global trouble 
spots. During tilt- ( old War, they 
flew closer 10 the I SSN more 
often ilian any oilier Western 
.liruali, During Operalion 
I )t v-.fi: Si 01 ill. 1 lie R(. f Mi 
gjthereil vil.il inlelligemc on 
Saddam I kis.sein's lorces. 

1 -mg ratlit >m radar and 
eUrin nm equipment l< > spy 




t m pt jicnt iaI 
R( I So- coni 
1 he o\ ersf 1 
t T niled Siah 


Jppc Sin. 
niLK's K3 
ink res! 


Ills, the 
I X ■ \ iljf hi 

s ol ilk’ 


Large cheek 1 airings on either swJe Of 
the fuselage contain I'-at antennas 
These 'listen Del' aerobe wide range 
gf frequencies for signals wfifch ere 
anafyBed by tha onboard crew, 


• wot the RC 135 
s large- there ate two 
pilots usd two riavigeiivs 
on the lliahl dock, with 
■ ! : • . 
Operators in vo cai.nr 


Above: Despite the end of the Cold War, the RC-135 fleet is 
as important as ever to the United States. During the wars 
in Vietnam and the Gulf it proved it was just as good at 
collecting intelligence in a tactical war, as it was in the type 
of superpower stand-off for which it had been designed. 


As well S® ‘listening" with 
uMn jo* dinary sansiiiviiY. Nig 
PC -135 can 1 laH hanks 
In ol alliie communion l ions 
aetir-iK fiMm! oil the :0nfwr. 
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W 11 q ATnMrry~~ 


hit irrigated nose contains a '** 3 -looking 
reefer which pfowdas an accurate picture 
• ' '\v nortsliiru- lor preerse navigatKiri. Tins 
■ Fi’v dnportant Wnin snoopeng dose to a 
hpaffli country's airspace. 



hie RG-1 35 V has a mass of largo aerials 
under ihe tuseiage. These are highly sensilive 
to electronic Signals, and -nre used 10 piCft up 
ant! reconJ indara and ccowTunjcallons 


Four Piatt & Whilney TF-33 turbofans proweid 
acfiK|‘.rate powetr and econtsmic operation. hul will 
! i. need In the n&d lew years by mar© modem 
engines Mics;o weming/jamming §ear is often carried 
|us[ - l . jvr ’"v ' u : |ir;i;;*■ to prole*:! the PC 135 


This bulge ts inherited from Ihe 
KC- J35 linker from which Ihe 
RG-135 t>. deitvDd. m rtio 
lenkei if IS used to mount Ihe 
refuallmg boom, bul m Ihe RC- 
135 il incorporates yei more 
aritenoas Some RC -135a 
also Dive a downward -facing 
n the butgo. 


COMINT: Cbmmumciitidfiis 
inreliigence la Ihe miercepiioh and 
recording of mftltgry 
ccrninuntcailorts, RC 135a may carry 
foreign language specisl^ts to heUp 

in Ihrs work. 


^LlNT: Electronic iniefiigunc* 
gathering Is ihe tfehMdlQn, iociilicin 
arid cia&s»hcatujn oi radurs. TTip 
irifomiatMjwn may he passed to attack 
aircraft whroh cefi steer arouiKl 
polentiQlly dongertms radAn-j. 


TEUNTt The Cobra 
Ball nircrafl gather 
lelemetry inlelligencL'. 
T his entails recording 
signals tram inretgn 
missile iesi,i and 
pholcgruphirtg the 
re-enlry xahldes 


-135 missions 



RC-13SV 

Type: multi-engine long-range rGconnaissance 
aircraft 

Powcrphint; four SO.OT-kN (17,960-fb,-thmsl) 

Pralt & Wfirtney TF-33-P 3 (JT3D-3B) turbojets 

Tvltixi ftilht> speed: Km/h f6t4 m.p.h.] at 

JO.OOOm (33,000 tt.) 

Operational radius: 430 Q km (s.s^e mi.) 

Service ceiling: 12.375 m {40.600 tt.) 

Weights: empty 47,650 kg (104,830 lb.); loaded 
144.000 kg (3T5.8SQ lb,) 

Accommodatioin; reconnaissance versions of 
ihe ?-Jtrato5Linker camy eteclronic censors and 
monitoring crews or up to 35- 

Dimensions: span 39.83 m {131 tt.) 

length 41,53 m {136 ft.) 

haighi 12.70 m (42 It) 

wing area 226 m (2,432 sg. fl.) 


COMBAT DATA 


MAXIMUM SPEED 


Compared iu ihc main Bntirdh and Russian <Ti!etlig*nca gaifi«rors, 
Itio FIC-135 Is lasiiil Allriough 111 me ctesdfy rptme of 5 i™ieg*c 
reconnaissance, endurance and equipment capacity as-e Jtw 
lelbng facJori. 


BC- 135 V 


knr/h (614 jn.p.ll, 


NIMROD R.Mk I ft 25 k mfll Lb . r -1 m p.h f 
Tll -95 'BEAR 1 815 km/h 1 S 05 iir.p^.J 


SERVICE CEILING 



lit* viiiri*, 11 ?l, 1 ,"ill hmA*iimAv 'X'Umga. Oporanona zuu rwmix-Hy 
unOaMakun al .vnunil lii.iion m (33,00011,), at wh'i I 1 iL-srp il Ih«y m4 
• nqli {4iuiiHji| So 1 lilt-i -i long way mlo trie larr^iS lemlofy. 


NIMROD R.Mk 1 
I2.EDU mJIZ.WII It.) 


RC436V 

12,375 m (40,fa00 ft.} 


Tii-95 BEAR' 
12,000 ,n (33.350 II.) 




Dafiigrwd 3 s a long-raugH bomber, rbe- Tlj- 9S "Bear' haa 
exopiptionul Emdurance. For tonger mlasion* RC 135s arr> 
suppOUWl by iifiii.il- inr'.ki-jr-. prqvlciing .fi. f li.jl il n&luClliliq lu 
pnAng rl>e sartiH 

RC USV 

06UCI km |S33£I mk) J 


NIMRLU H.Mk I 
32011 km |S. 700 ml,) “ 


Tu -95 BEAR 
13,000 km (D.QOOul.f - 


51 


































Aviation Factfile: Modern Aircraft 


Boeing 


KC-135 Stratotanker 

• USAF tanker • Passenger and cargo capability • Long serving 




A Flying the KC-135 requires great skill and 
courage. The crew must either rendezvous 
with receivers at long range and at high 
altitude, or maintain an accurate course so 
that the receiver aircraft can fly to them. 


T aking a huge risk, Boeing proposed, 
built and funded a military jet 
tanker/transport prototype in 1954. 
The aircraft was ordered into production 
as the KC-135, and one of the greatest 
success stories in military aviation had 
begun. Stratotankers have since served 
around the world, supporting all types of 
USAF missions, and have been involved 
in combat operations over Vietnam and 
in the Gulf War. 


PHOTO FILE 


_ 


Boeing KC-135 Stratotanker 



◄ Producing Stratotankers 

KC-135 production was a priority as the USAF was equipped with 
increasing numbers of fast, jet-powered bombers which were 
supported by propeller-driven tankers that could not keep up with them. 


A New developments 

A KC- 135A in its original natural metal colour is 
refuelled by the KC-135R development aircraft. 
New engines gave the '/?' improved performance. 

▼ A-7D top-up 

Tactical jets are able to fly much longer attack 
missions with pre- and post-strike refuellings. 


A French tanker 

French C-135Fs were adapted to the probe-and- 
drogue system of refuelling. 



mmmmamarn A 

A Flying ‘gas station’ 

A pristine KC- 135A, with its large cargo door visible 
on the forward fuselage, is seen early in its life. 



FACTS AND FIGURES 


> When the 93rd Air Refuelling Squadron of 
the 93rd Bomb Wing received the KC-135 
in 1957 t each tanker cost $3,670,000. 

V KC-135s powered by the old J57 turbojet 
are nicknamed ‘stovepipe 1 aircraft. 


> On 19 November 1968, 'Cherokee Rose 
KC-135R; established 16 time-to-height 
records in four weight classes. 

>■ New refuelling pods allow KG-13Ss to 
support probe-equipped receivers. 


>* A 54,000-piece kit is required to convert 
a KC-135A to KC-135R standard. 


>* The US Air National Guard received its 
first jet tankers, KC-135As, in 1975. 


















































PROFILE 


Boeing’s immortal 
jet tanker 


B oring ;iml the IISA1 

crMilklemly expect chut 
the- KC-135 will he 
i. : Mi'|ling bombers, figlucrs, 

. 11 nnaUsance aircraft and 
-.| narts beyond the year 2025. 
he aircraft, which began as 
:lii private venluiv Boeing 
Y del 'i67 Sii (or 'Dash highly ), 
j .! I H.vri eonMani.lv ufK-kiled, 

U - | mg p :jc e \\ illi modem 
, •. . i n if igy atul remaining 
. ale and elficieni. ncnv 

was on I s July 10s i when 
■ 1 UMi-Fighty I'irsl Mess'. 

ie addinc m of a Boeing 
oped refuelling boom 
i slightly wider fuselage 


produced ilie Mode! 717, 
known to 1 he- l <S.\I* as the 
Boeing KC-135 Siratotanker. 

Few modifications, the most 
important being a taller fin. were 
needed during the production of 
~M aircraft. AH of the surviving 
airframes have undergone a 
continuous evolution. 

A host of special variants 
was produced, including the 
KC 1350. a specialised supporter 
ol the s|< I A; the he 135fe a 
KC l.vAA rc-engined with TF33 
engines from old 70” airliners, 
and the KC -1 dale wliidi was 
powered by I 108 engines and 
had a lot) pet cent increase in 



Above: These Early Strategic Air 
Command KC-135As maintain 
operational readiness. They have 
the original short fin . 

fuel available S(>r transfer at a 
radius of KVsO krn C2,H7i! n iJ. 

France was the only export 
customer for die Struiuinnket and 
)Knight 1 2. di-signaled the 
C ", l.OI , n > suppt m its Milage l\ 
Heel. In FSAF service the Kc 187 
will Ik lot mam mure years 
performing its uiighmoruus 
but vital role. 


KC-135R Stratotanker 


Strategic Air Command began to receive the KC-135R 
in July 1984 and it represented a big leap in 
performance over earlier variants. The grey colour of 
ihis early delivery aircraft has largely been replaced 
by bi dark-green over grey or overall mid-grey scheme. 

• ,'i on the kill lorwartt ?ijsr.■Inge 
l|f .■,C|m U [o a ::r; CL:I' ]': HP | !> !'.' ^ 'I UftM!-. 
i uti -l (Jp 1 1 v 37.650 kg (B2.00O &>.] Ol 
Ir.i -' I HugM nciy r k: in mariri indGtOli. 


QFM ?ntnrnational FKJB-CF-iCXJ 
(ortolans, each of 97.66-kN 
{22.015-lb, Thrust}, power the KG' 

135R t his extra Himst provides an 
all -round perfutrnanoe impro^rneiit. 
including an inpressto tdto’Ofl,. 
wiih llie 3<C- i3SFt becomiig 
airborne 01 m (200 tl,} balcre the 
KC-135A has toft Ihe runway. 


All of Ehe Stratotanker s 
refueling systems ana 
mounted below Floor 
.level, which gives llie 
atrerafi great flexibility ay 
ailowttwj i he carriage ui 
cargo or up to so 
pus.servjom, or any 

<41: i it mi k lit: m". i:! U i- I vw . 



U.S. AIR FORCE 




Tanking tactics 

bACE TRACKS: , 

■' J . uf fightem set 
Ps n-track at 90 ^ 

11 lo I he track of 
lf " sankere. Each flight 
' 1 Il '| i* 3 lurn to refuel. 

JT 


ACTIVE LEVEL; A ayriswi 

Of rankers stack at 32S 
rnetrti IrrtarvftJs above on 
active refuelling level 
When Elm active tanker 
can give no more fuel it 
leaves the pattern and 
She remaining lankereall 
move down by one level. 


LAST TANKER, LAST FLIGHT: 

all goos according lo plan, I he 
Iasi tanker in she slack should 
refuel the last flight of fightera 
:md still have anotigh Tuol 
miNr-iimnij Uu ti-u return lo base 


Boeing KC-135 Stratotanker 



KC-135A Stratotanker 

Type: long-range tanks* transport 

Pfiwerplant: four 61. 1 6-kN (13,760-lb 
Pratt 5 Whitney J57-P-59W turbojets 

Maxi mum speed: 362 km/h (&Q9 m.p.h.) 

Cruising speed: 856 km/h {591 m.p.ft) a! h:gh 
attitude 

ft/mge: ferry range 14,806 km (9.160 mi.); 
radius to offload !0.886 hg (23.950 lb.) ol fuel 
5552 km (3,442 mi.); radius lo offload 54,432 kg 
(11.975 lb.) Of fuel 1850 km (1,147 ml.) 

Service ceiling: 13.715 m (45,000 ft.) 

Weights: operating empty 48.220 kg 1106.004 
lb.): maximum take-ofl 143.336 kg (315.337 lb.) 

Dimensions: span 39.88 m (130 M 9 mj 

length 41,53 m (136 ft. 3 in.) 

height 12. 70 m {41 ft. 8 in.; 

wing area 226.03 fn (2.431 sq. ft.) 


Below: The amount of time spent 
on station for a vital asset such as 
the E-3 Sentry may be increased 
from hours to a few days with 
regular KC-135 refueliings. 


In antler la ksec the 
KC-135 in servcti for 
as long ns possible, 

B program™ was 

imlialed in 1975 to 
re-skin llie lower wings. 
Tho airSrame 1atigi«3 hte 
was increased by 
27.000 hours. 


Upgraded aircraft, beginrung wth Ihe KQ-135E 
pfogramfn&. have incrassd’SpHn lailptanes 
wind! weie taken from 707 airliners. 


Using a small control oofcimn 
Ehc boom dperalor 'Ikes' ihe 
l;wxMn (owardte Eho rocervar 
airorafl. The boomer' lit*, on 
his ■ .'i fie* slum.id■ an a couch 



EJocnng's air- 
refueing CKXXn 
Eras cosirrcJ 
suriacas Ssnilar 
to these of on 
aircraft II is als.^ 
lefesoopic. so 
lhat a sala 
distni me 11 k>y be 
mainiained 
betwo&i ihe 
l^' iktv and lliu 




TANKED RETURN, 
FIGHTERS FLY ON: 
As Ihe Linkers roiurn 
to base, Ihe lolly 
fueted fighters are Iree 
lo panel rate deeply 
Into enemy territory. A 
similar operation may 
be mounted to got 
ihem homo. 


ACTION DATA 








































Aviation Factfile: Modern Aircraft 


Boeing/Grumman 


E-8 J-STARS 

• Stand-off surveillance • Battlefield intelligence • Gulf War veteran 




G rumman’s E-8 is a command post 
in the sky, able to detect, locate, 
track and classify enemy ground 
formations at long range. Flying for 
12 hours at a time near the battlefield, 
this modified Boeing 707 uses Joint STARS 
(Surveillance Target Attack Radar System) 
to watch events unfold and to gather data. 
Rushed into service in the first Gulf War, 
the contribution made by the E-8 was 
enormous* 



mission crew-members operate 
consoles displaying colour-coded images of enemy 
terrain and vehicles. A mission crew commander is 
usually a lieutenant colonel or colonel. 


PHOTO FILE 


Boeing/Grumman E-S J-STARS 



◄ Tested in 
action 

The two E-8A 
prototypes were 
hastily deployed 
and saw active 
service in the first 
Gulf War despite 
still being part¬ 
way through their 
test programme. 
Production E-8Cs 
have improved 
avionics, 



▲ Production deliveries 

Production E-8C serial number 90-0175 is one 
of a fleet of E-8s ordered by the USAF/US Army. 



▼ Ground Station 

The US Army truck- 
mounted Ground Station 
Module relays data from 
J-STARS to tactical 
operations centres on 
the ground for use by 
Army commanders. 

* 4 * 


▲ Gulf War operations 

In the Gulf the two E-8A prototypes were flown by the 4411th Joint 
STARS Squadron and were useful in locating 'Scud’ missile sites. 



^ Fighter escorts 

With no weapons 
or defensive 
systems, E-8 
J-STARS are 
usually escorted 
by F-15 Eagles 
on HVACAP 
(high-value asset 
combat air patrol) 
during a mission. 



> USAF plana call for Joint STARS aircraft 
to be assigned to the 93rd Airborne 
Surveillance Control Wing at Robins AFB* 

>■ The first production E-8 |the third ship, an 
E-8C) appeared on 22 March 1996. 

>■ An eight-hour sortie can cover an area of 
one million sq. km (400,000 sq. mi.). 


The first two Edte were not modified to 
receive air-to-air refuelImg, though late- 
aircraft will be equipped for this* 

>• The two Desert Storm E-8s flew 

54 missions and logged 535 flight hours, 

>“ One E-8B airframe was delivered before 
the cheaper E-8C version was chosen. 


FACTS AND FIGURES 
> 
























































Boeing/Grumman E-8 J-STARS 


PROFILE 


Army eyes over 
the battlefield 


A lthough Mill being 
Jew I oped, two E-8 
joint STARS aircraft 
v. ■ re rushed ro Riyadh. Saudi 
A ibia in 1990- Their job was 
provkk Operation Desert 
Sii 'i'm commanders with a 
■. .lJ lime’ mevhod ol tracking 
I . v'lR-my’.s armour ami <>tite r 
.military vehicles 

J lie sophist Seated SLAK 
■ : :■ |»Miking airborne radar) 
i i ii 1 1 ibis ctinverted Hoeing 
'■ f .111 liner is able it i i liMinguish 
c\ i ' sialionary c ibjet is on the 
i: n ii I over a distance ol 
J 'i 1 km i I‘vs mi J. giving military 


E-8A J-STARS 


N34H was the second E-8A airframe and 
• allocated the military serial number 
86-0417. Production machines are 
designated E-8C and are converted (rom 
Boeing 707 ex-airliners. 


an unprceedenied ability to 
follow the enemy's every move 
on rhe battlefield. 

E-8 development began in 
rhe late-1980s when advances 
in radar technology made 
it possible to design this 
‘air-io ground' equivalent of 
tile already proven K 3 AWACs 
(Airborne Warning and 
Command System) ’air-to-air' 

<ommamI centre. ()peran-<I 
jointly Iiy the l 'SAb and t 'S 
Vnny, improved versions of this 
timmman modified airframe 
have also been on dut\ over 
the Balkans on beliall of l piled 



Nations forces cruising :if H()u 
km I) { ta p.h 3. il e b-8 Joint 
STARS aircrafi maintain 
ctMttinuous til i (;>minaiid, 
control. communications and 
intelligence j optaatii ins 
monitoring hundreds ol ground 
targei.s at a tins 





ihe plan to usa newly 
eorffilri&CletJ Hoomy 
707-32CK■ airframes tui ihe 
pnxhjcrlari E -8B was 
Ii. ii nil HE t;ji OOSl gNlUtVlS; 

c-onwrUxt rwriuier? •arc 
being used insloact. lho 
io -i in being the E SC 


The USAF and US Army 
have a requirement for 
20 E-8Cs. Whether all 
these aircraft will be 
funded remains to be 
seen. One factor in 
the progress of the 
conversion programme 
has been the availability 
of suitable secondhand 
707 airframes. 


E 80s wiirv lo lie powered 
by now GE/SNECMA F I OR 
turbofan mginuu, as tilted 
to re-engined KG i;i5R 
tanker awtrall Howovtw, 
efforts lo cul costs hew 
(Msiill a ■ ■' : win 

11jt h i'i I TFS i i n. prif !:- 


E-8A J-STARS 

Type: nnullfrtnaw battlefield comnvtnd and 
control atrcrall 

Powerplant: four 84,53-kN (ia,G60 lb -ihrusi) 
Prait a Whitney JT3D-7 turbofan engines 

Maximum cruising speed: 973 km/h 
{603 m.p.h.] at 7620 m (25.D0D ft,) 

■Endurance: 11 hours, or 20 houTS wilh one 
inflight refuelling 

Range: 3266 km (5,745 mi.] 

Service ceding: 12,800 m (39,000 ft.) 

Weights: maximum taka-off 151 ,315 iky 
{332.803 lb.) 

Accommodation: pitot, cu-pilor, (light engineer, 
navigator, plus 10 mission crewmembers 

Dimensions: span 44.42 m (145 it 9 in.) 

length 46.61 m {152 ft. 10 in,) 
bosgh! 12.93 m (42 if. 5 In.) 

Wing area 263.35 m {3,04b sq. It.) 


\X 


H W 


9 


/ 


■ * . M I i L IlKjm Cfi'iW Ot fciiir 

< * ■: | !li:f ISiijIlt i'll.j.iiri'i ,if:I 
;! iv H - .n'l (Icilenco ;n;ie Of m t: i i i >: 


Tim 7.Q3-m [26dl.f 'canoe' 
iewuig btsow ihe fuselaga 
contains Ilia Notofers synthel k 
Jth-TrlureraCfeif lhat \onm Ihe 
Li.v.il ol the .. S TARS ayslom. 


f ! A: . carried ten operator consoles 
E-BCh h8ve 17 consolas and one 
1 Had to defensive oJectttMiics. The 
Standard mission drew Is 21. bill lhi$ can 
he Inensssed to 34 lor tonejer missoifL 


J I ib teardrop fan mg known no iho 'fiddle-' 
was, only ill led iu E-fJAfi r contained tiie 
FWghf Toro Oaia Link used over long 
distances ;i .■ ■ \ I.": r*ii Groirn ro convoy 
• i ".i! if 1 1 «, il ii. ’i i ti,. I :• irili ,hl Ci in ill II if Ml in Riyadh. 


i 



m ■ ■ * 






The f:-3 airframe is that of the Bor^x-i 7C7-320C, 
the final version of Ihe famous atflner, Thee© look 
Hie vtntr,qj fin or eoriier modols. 


COMBAT DATA 


J-STARS surveitTance 



QUICK DEPLOYMENT: 

Based in Riyadh, lho E-S's 
deploy men! proved 
InvpiuaW^ during Dasort 
Storm, Ti^e Norden radar 
sat is able to cover an 
area ol 50.000 km- 
(19,000 sq. mi.}. 



r r- 

TARGETS: Flying 
f>1 nitSSiocis, the two 

E-lis targeted cul 
facilitLes. Qss&mhly 
areas, 'Scud' 
i missile sites, tanks 
land other vehicles. 
Dal a was prenyl on 
to air forces which 
had been assigned 
an attack mle. 



GROUND STATION MODULE: 

The US Army’s GSM receives 
relayed information from the 
.J- STARS aboul the enemy's 
movements and passes this 
on to ground Eorces. 


MISSION ENDURANCE 


Tha E'fl can slay abn-l! lor 11 hours b^ior^ n&eding la refuel using 
lha standard USAF air-ii>air refuelling system, FiigMIs oi up> to 72 
■hours' CnCmou gm oopopncl supplies fjnti ermv la!*cfu3 

Ewing I ho grrvtMTiing hjciora All tftnao lypus .u'u rt3s.ii i:cipj|:n ol 
ntf-!a-£ik rci1tK)liiii.j. 
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Aviation Factfile: Modern Aircraft 


British Aerospace 


Sea Harrier FRS.Mk 1 

• V/STOL fighter • Anti-shipping strike • Carrier air defence 









'Wl 


F irst ordered by the Royal Navy as 

a multi-role, carrier-borne fighter in 
1975, the Sea Harrier went on to prove 
itself in various missions in the Falkfands 
conflict. It was not taken seriously at first, 
but the Sea Harrier has proved capable of 
undertaking reconnaissance, anti-ship 
missile attacks and air defence missions 
with efficiency. It has been exported to 
India, and recently upgraded by Britain 
with more advanced radar and missiles. 


A India has so far been the 
only export customer for the Sea Harrier, 
and operates these capable aircraft from 
its a/rcraft-carr/ers Viraat and Vikrant 
Royal Navy Sea Harriers currently serve 
aboard the carriers Invincible, Illustrious 
and Ark Royal, sharing the ship's flight 
deck with Sea King helicopters. 
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PHOTO FILE 




British Aerospace Sea Harrier FRS.Mk 1 


T Sidewinder armament 

On Royal Navy combat air patrol missions the Sea 
Harrier's principal air-to-air weapon is the AIM-9L 
Sidewinder infra-red homing missile. 



A Royal Navy’s defender 

The key to the success of the Sea Harrier is 
the excellent integrated avionics and head- 
up display system. Pilots claim it is still one 
of the best in service in a fighter aircraft. 

▼ Long-range patrol 

These five Sea Harriers carry a typical long- 
range air combat training load of Sidewinder 
acquisition rounds and underwing drop-tanks. 



A Fleet training 

Prospective Sea Harrier pilots were trained on 
two-seat Sea Harrier T.Mk 4s for flight technique 
and Blue Fox radar-equipped Hunter T.Mk 8Ns 
for advanced intercept training. 


Thrust-vectoring manoeuvrability ► 

The key to the Sea Harrier's success lies in its 
unmatched ability to alter the direction of its engine 
nozzles in flight and outmanoeuvre faster aircraft. 



In Royal Navy service the Sea Harrier 
filled the gap left when the McDonnell 
Douglas Phantom FQR.Mk 2 was retired. 

The Sea Harrier can carry the Sea Eagle 
anti-ship missile or a nuclear bomb. 

India operates 26 Sea Harrier Mk 51s 
armed with MATRA 550 missiles. 


FACTS AND FIGURES 

> 


The first operational Sea Harrier 
Squadron was No. BOO aboard 
HMS invincible in 1980. 

Six Sea Harriers were lost in the 
Falklands, but none during air combat. 

Royal Navy FRS.Mk Is have been 
upgraded to F/A.Mk 2 standard. 



























































British Aerospace Sea Harrier FRS.Mk 1 






BOMBLOAD 


SURPRISE ATTACK: 

S^a Haulers ambushed Argentinian 
O . J Akusto 109 arnr Pijma Ushc-optom 
HL * over Mount Kanl, strafing thorn. 

/ u 




: 

■ *3 




In the Falklands 


SIDEWINDER STRIKE: 

The Israeli-buiU Qagpar H : • 
than the ST-a hfairter, out a 
CCwntiiaabfrH 1 t>I uiioi ’ihillnr’iLi n - 

de-udlv KfcWwncto 
decoupled fcw i < Oasgw tolfe 


AIRFIELD DESTRUCTION: Avoiding 
Ary enl luma CrghSers jsndi M'inm nnito 
aircraft guns., Sea. HsundTS ftevv tow over 
Goose Gretto. hiltsng a stationary FMA 
PucarS yullh dUBtef bombs 


PROFILE 


Vertical take-off 
superfighter 


A I irKt-cki.s.s naval steikr 
Maltha in its own right, 
the Sea Harrifr was 
Originally developed from the 
KAF'.s own Harrier GF.Mk v 
Father than being a lund-based 
niKTitll. lire Sea I larder was 
designed From th< ..ntset re? 
>ur\-v aboard (he IN>y;i] Navy's 
2U(K)0‘ionm* ASVX earriers. 

Soiat alter its 19H0 service 
aii ry with ihe fleet. 11 iv Sea 
I I airier Ixt atne involve* 1 in the 
P>K2 l alklands War, performing 
lauMessK’ in air drlenee, strike 


and leeomunsaanre duties. 
Kmbarking ior ti k‘ South 
Atlantic first aboard l IMS 
Hermes and later aboard 
HMS Invincible, the two 
squadron* of Sea Harriers 
equipped w ith the Blue Box 
radar and Sidewinder missile 
i el timed a fte r 11 ie i r sur x ess f u I 
()peraiion ( Corporate' with 
22 aerial victories and no aerial 
eomb.il los.sev Sea Harriers 
continue lo be the Koyal Navy's 
sole lixetbwing combat asset. 
Inn now also stTVe in numbers 


aboard the aircraft carders of 
the Indian navy as bRSAIk Ms 
The Indian navy may adopt art 
Israeli radar and ads meed 
active radar missile for its Sea 
Harriers to acquire long-range 
air-to-air engagement ( apability 

For naval operations ihn 
Sea Hamer ► os all its A 

feafly corroded Jfe. I 

msgnea*jrni corrtpnnents 
replaced. 


For pilot training the Sea Harrier utilises a specially built land- 
based replica of the Royal Navy's carrier deck ' ski-jumps’, 
used during short take-offs with increased payloads , 


Tlie See Hama's cockpit la raised 
!o pruvtdo i rx.M 11 for extra munne 
ciwnnKS Tlv: FRS.Mk 1 also 

fn.jlii!i«i Wrir M|h j r-j ircjLfl prUtiClhte 

tiLialinqt; onsnporlant components 


Sea Harrier FRS.Mk 1 


This Sea Harrier is in the colours of No. 801 Squadron, 
based at RNAS Yeovilton, known to the Royal Navy as 
HMS Heron , The code *000' shows that it is the 
aircraft assigned to the squadron commander. 


The i lisThclJve (ail houses a 
Mafloon] radar warning recaver in 
i tie leading edge of I ho vertical 

.is well .is-. v;iu ms m 'OOivi -i 
. aortfds iri (ho lailcontr 


Sea Harrier FRS.Mk 1 

Type: canier-basud V/STQL iteei defence 
tighter arid strike airdrfifl 

Powerplant: uno 9752 kN (21,950-lb.-thrust) 
Rolls-Royce Pegasus Mk 104 

Mali my m speed: 1326 km/h (735 m.p.h.) 

Combat radius: /50 km [465 mi.) with four AtM- 
9L Sidewinder AAMs 

Service ceiling: 15,545 m ( 51,000 rt.j 

Weights: maximum take ofl weigh! 11 .-364 kg 
(26,145 lb.) 

Armanienl: yndorluselage mourns lor two 
30-mm ADEN cannon; maximum ordnance of 
3629 kg t/,934 lb.) on undarwing pylons 

Dimensions: span 7.70 m (25 ft. 3 in.) 

length 14.50 m (47 ft. 7 in.) 

height 3-71 m (32 h. 2 in.) 

wmg area 19.63 nr (POi sq. ft.) 


COMBAT DATA 


Two ADEN 30-mm cannon pods aid 
carrier! under ihn tos^iaqs. Under lho 
wings each outer pylon mourns twit* 
AIM-9L Sidewinder heal-seeking 
nir-lo-rnr dogfight misstlos 


Th^ naval i turner •:lames an advanced 
p.uu Fox el-weather radar ti lho nose. 
1 fns can detect lighters up to 40 km 
125 mi j and ships up to 150 km (90 
distdm hut oannot'look down to 
search for atrcrail (lying low war water 


A r-yrgle Rotfs-Boyce Pegasus Mk 104 turboferi 
wilh tWO SWiV^lifK) oxf^ijiih; roller suite too 
[usdage creat- .... \ 21.950 (b. Ihrustf 


The unusual bcvc'ln i indercamaga with 
vy inc; i tx;i ml ed Oi ii i iy ; jef s prcvi- ie a I he 
plam with u-jbic vertical landings on 
: i if qarrtef daok3 m all wealbsm. 


MAXIMUM SPEED 


The Shj Hnr-rier and I lie Matador are from fl Hi same kaniiy oi 
aircrali antt 1hwe(or& have- q similar top The 'Forger’ is 

Slower despile having one engine dedicated to lorv/ruJ sp*tj<J. 

SEfl HARRIER FRS.Mk 1 1326 km/h (735 Ri-p.li,] * 


AV-SS MATADOR 1176 hm/h | J2D ni.p IM ■ 
YAK-38 ‘FORGER’1009 kmfll |6S6 It.pjJ 


CLIMB RATE 


At ma i'ovlh lho Sct.i H.nmer has a IIr-^j t.hmh r.iHt, ltli,-.>l M:-* .i 
r.n-k ii ii (i. in .i "in- ■ 1 Nmi >yi - nebA Mdt ill 

V.I ‘ : - .!"f I "■!- . ' 


SEA MARINER FAS.Nik 
14..W0 mtinlr 
(47,700 r.fi.n) 
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Aviation Factfile: Modern Aircraft 


British Aerospace 


Hawk 

• Advanced jet trainer # Light multi-mission fighter 



T he Hawk is one of the most successful 
advanced trainers in the world. Used 
by the Royal Air Force and 14 other air 
arms worldwide, this lithe and exciting jet is 
also a carrier-capable advanced trainer for 
the US Navy and is being developed into a 
versatile family of lightweight fighters. But 


A Steam rises from the catapult 


the Hawk is also a high-flying ambassador 
of goodwill: the all-red Hawks of the RAF’s 
Red Arrows have entertained more than 
50 million spectators in the past 18 years. 


as a T-45 Goshawk is prepared for launch. The 
US Navy's carrier-capable version of the Hawk 
brings to 15 the number of countries using this 
best-selling trainer. 


PHOTO FILE 



British Aerospace Hawk 


A Red Arrows 

The famous Red Arrows 
aerobatic display team 
perform a formation loop 
at an air display. 


A Pilot’s classroom 

The comfortable Hawk cockpit combines the 
simplicity of the aircraft that students would be 
familiar with from basic training with features of 
advanced combat jets that they all aspire to fly. 


Desert warrior A 

Saudi Arabia is one of the largest Hawk users 
operating trainer and attack versions. Its Hawks 
wear a disruptive brown/sand coloured camouflage 
scheme, enabling them to blend into the desert. 

M Aerobat 

The RAF use the 
Hawk as an 
advanced trainer 
with a secondary 
role as a light 
fighter armed with 
heat-seeking 
missiles, and an 
externally fitted 
30-mm gunpod. 



^Alpine trainer 

The Swiss air force selected the Hawk to 
replace ageing de Havilland Vampire trainers. 
The Hawk will take pilots from flying the 
turboprop PC-7 to the mighty FiA-18 Hornet. 


▼ Gulf warrior 

During the Gulf War, Kuwaiti Hawks 
took part in light strike sorties 
against Iraqi positions inside Kuwait. 
This trainer Hawk is in service with 
the neighbouring state of Abu Dhabi. 


FACTS AND FIGURES 


> The Hawk made its maiden flight on 
21 August 1&71* 

>■ Eighty-eight Hawks were modified to 
carry the Sidewinder missile and were 
designated Hawk T.Mk 1A. 

> The Red Arrows display team has 
operated the Hawk since 1979. 


>■ RAF No. 100 Squadrons uses the Hawk fo 
target-towing duties. The towing equipme 
is attached under the fuselage. 

>* The Hawk trainer has been exported to 
Middle East, Africa, Europe and the Far E. 

V Finland purchased over 50 Hawk Mk 51s 
which were assembled by Valmet. 













































British Aerospace Hawk 


PROFILE 


The world’s 
favourite trainer 


B ritish AiTospiiLv 
(originally Hawker 
Skitiduy) developed the 
heaukhik capable Hawk lo 
rephU'C rile RAF'.s standard 
rrjirKT. the Gnat. As a trainer the 
llavvk is .simple ant! pruifical, yet 
■ iIIlts she high performance 
assi Jt'iau t! with military jets. 
si.-vrr.il ait forces now use the 
I law k lo Main pilots and a I lei a 
protracted period r a 
r\ elopilieni llie l !N Navy is 
employing ilk' iVlcDonncll-buill 
I' h ( aisliawk iraitirr versk us. 

I’ilois found 1 h;il Hying ibis 
Irek jrt was almost like Hying 



Hie holiest. fastest lighter. 
Inevitably. fighter versioas 
Inllowrd. Now ilk' I lawk ran Ik 1 
used as a trainer or fighter by a 
small air k >Kr i usable t( > afford 
i lies re expense r jets. 

Although hardly in the 
category ol i \)iU-2h or an !■ la. 
11 a I lawk is pi jtent as a 
iighi weight lighter and would 
give a good accouni of itself in 
Inutile. The I lawk 100 rwo-sealer 


Blasting a target with SNEB rockets 
is part of the tactical weapons 
course for RAF pilots. The Hawk 
can carry four rocket pods. 

is a iminer with lull military 
rnpahili ies I tail a di,r/rn 
nations are using versions ol 
the 1 lawk 2(H), a single a aiei 
whieli is a pure com but version 
filled with ihe \l J t. trfjl I multi¬ 
mode radar. 



This asrcnafl Is 
'c grey 
green colours the 
e.air/ 19B0s. Current 
weapons trainers 
are pfflnteti 
all over gray. 


Iha Hnwk’s wing is 
Swept beck at 2 ft 


Hawk T.Mk 1 


The first customer for the Hawk was the RAF, which 
uses the type for advanced jet and tactical weapons 
training. RAF Hawks now use a new gloss-black 
colour scheme to make them more visible. 


. v. L'.vk i. | i* i'l.'l:; I v. > 

'.' M 11! I I i il|i'!c:1liir: : U . i' 
lo, irn’ifjd n.vn ry?at gwes an 
r H .. I: ! • V a nH I rl III I 
.:■!< IihuI m adion 


A Micro Detonating Cord 
(MDG) runs Ihxuugh. H»e 
top of the canopy. Thus 
shatters a fnacUori before 
I ho cjudwjn seal is fired. 


The Hawk is [wwetecl by a 
non afterburning Hdlls-Boyce 
Adour inrrwan nng»he wfveh 
r-as proved reiiablei add 
economic^] m service 


The aidrnme of Ihe Hawfc 
is immensely strong, 11 is 
stressed to SSft the o.-irro 
■ is ■ ir ■ 1-16 or a MiG-29 
fighter. 



Hawks are dear* 
waalher aircraft; basic 
,or .ions tack radar 




The Mr iv.-k e;in c irry a variety of 
1 stores, from |he larxs and 
rocket pods seen here to cannon 
packs and air-to-air mi&slea. 


A family of Hawks 

H HAWK T.Mk 1 is Ihe basic two-seat trainer 
"■‘don, capable of fast-jet training missions as 

- 1 ■■! as . .. framing. This version can carry 

i wide variety of weapons, but has no san&ors 
inf! only basic avionics. 


■ HAWK 100 is a more advanced two- wet 
tf Elinor and Itghl-slrihe aircrah, with optitmat 
forward rooking Infra-red systems. The cockpit 
is mere advanced [ban Ihe Slandajd version, 
arid Ihe wing nas pylons. 


■ HAWK 200 ir> iliH most advanced and deadly 
of Ihe family. Aii« -tiunjl i no tugger lhan other 
Hawks, if can be equipped with .t full array of 
sensors, including radar ,mrl a laser rangefinder, 
and can deliver a wide range ol weaponry 


■ T-45 GOSHAWK has been selected by Ibu 
US Navy as its combat trainer for Ihe 21st 
century. Based on the Hawk, it has upgi tided 
systems, on arrester hugk and tougher landing 
gear lo withstand earner launches and landings.. 



Hawk T.Mk 1A 

Type: Ewo-seat Irainar/lighl tighter 

Fmverplant: one 23.34-kN (5,2QD-lb-Ihrusl) 
RoliS-floyceA'urborT^ca Adour Mk 151-01 
lurbofan 

Maximum speed: 1040 knvti 1645 m.p.h.) at 
saa level 

Range: 2500 km (1 .500 me) with I wo diop- 
lanks; combat radius 1035 km (020 mr.) wdh a 
1361-kg (3,000“lb.) warlaad 

Service ceiling: 14,000 m {46,000 H,J 

Wei ghl£: empty oogo kg (e,aoo ib.j: mqtfrnurn 
7755 kg (10.200 lb.) 

Arm a me III: two AIM-0L Sidewinder air-to-air 
mtefeitea plus up to 600 kg (1,100 lb.) ordnance; 
maximum toad 3000 kg (6,000 !b.) 

Dimensions: apart 9.39 m (30 ft. 9 In.) 

length n. 17 m (35 ft. 4 in.) 
herglil 3.99 m (13 fi.) 

wing area 16.69 irr (180 SU. fi.) 


COMBAT DATA 


T"- airbrake fair:.n really inlo 
Eh* Hawk's b&hy ! i is of gro.i! 
veluein training prcspeclive 
fighter pitots thn techniques 
Df ccmbal riiftnpeiJvnng. 


MAXIMUM SPEED 


Current advanced 1 Lr^wncft- a»> LrtKjaMy capeble ol hipn sub&onlc 
rtuvf l-gh| welghi nnd good pcv/>; j td-we^fJi! ratios 
qenflraily mean lhal Ihey are very Quit*, to 3f:c^lofale, pryd g^ 
Itiem I ha ability lo -is well fls las'r; and mare 

powerful rtwchirwis. 


HAWK i.Mk 1 


IlHW knt/h IMS m.p h ) 


Aim J^T E l«MJ fcnkli m.p.H.,) 

MB.L139C 117 NmUlSIO Ifl-P.M 



COMBAT RADIUS 


AlthdugH Ifuj small sue of 
trijnrers preverrls iheni 
iiom canying a jyepl deni 
of fur?!, men small, 
efllcMfil englnea mean 

Ctiat tveu L'vhen canyiny a 

irselnl warioad (typically, 
two 454-kg bombs and 
Iwo fllr-to-air itilsstlas) 
Hirurefl liJie the Hawk can 
strike al labels al 
can&iriwaWi ’3^10. This 
OxLn-t ;’npJ4k!ity allows ItlU 
Hawk To lurii 1rur r, i trainer 
lo all aek <krt»es. 


HAWK 
T.Mk i 
103a km 

1745 mi 



x 


ALPHA JET E 
1000 km 
(620 mi.) 


ARMAMENT 


HAWK T.Mh 1 
3000 kj il.StW Uhl 

ALPHA JET E 
£500 HirfrGttD lfa.1 

2fl00 kg [4,400 Hi.) 

They ennndl match I ha fatrml fitoil-lma jals lor sheer nnnamanl- 

• ■; !.■■,: 1 • :v ■ 3i . : " r r. - - = i.i Im-v f '- , 

iesp«e,'.jlj v svr;ufions tuad, witd lorni liji eUecrme riiMjrve lorce lo 
itmjtu pawerlnl c-walbui jdte. 





























Aviation Factfile: Modern Aircraft 


CASA 


C.IOI Aviojet 

• Spanish twin-jet trainer • German/US design help • Exports 



A An impressive 
array of weapons including a cannon, 
bombs, rockets and napalm are displayed 
before the C.101 prototype. A secondary 
strike role has impressed export customers. 


D esigned as a trainer and light strike 
aircraft to replace the Hispano 
HA200 and HA220 Saeta, the C.101 
flew for the first time in June 1977. Since 
then it has been sold to Chile, Honduras 
and Jordan and, naturally, to the Spanish air 
force as its primary trainer. While its main 
role is to take trainee pilots all the way from 
primary training to the operational 
conversion stage, a built-in provision for 
armament makes it a useful strike aircraft. 


PHOTO FILE 


CASA C.IOI Aviojet 




A Colourful prototype 

Bearing a civil registration EC-ZZZ, 
carried from 1982, the C.101 pylon- 
equipped prototype displays a colourful 
demonstration scheme. Ventral fins are 
a feature of exported aircraft. 


A On the attack 

The first attack C.101 variant was the dual-role 
C.101BB attack/trainer, which features six wing 
hard points and an optional DEFA 30-mm cannon. 

▼ Exports to South America 

Chile took delivery of four CASA-built and eight 
ENAER-built C.IOIBBs, designating them 7-36. 
Ranging radar was fitted in the aircraft’s nose . 


M Royal Jordanian C.101 

Jordan was the last C.101 
customer, in 1987, taking delivery 
of 16 C. 101CC-04s at a cost of 
US$90 million, including spares 
and training. Used for training, 
they have an attack capability. 


T Chilean A-36 Halcon 

CASA granted ENAER a licence to build the 
C.101CC-02 as the Halcon (Hawk) attack aircraft, 
armed with BAe Sea Eagle anti-ship missiles. 


> CASA unsuccessfully proposed a C.101 
variant for the US Joint Primary Aircraft 
Training System (JPATS) requirement. 

V Total C.101 production comprised 149 
aircraft, including prototypes. 


In a reciprocal deal, Chile licence-built 
the C.101 white CASA assembled 41 
Pillan trainers for the Spanish air force. 

>- The AGM-65 Maverick air-to- surface 
missile is compatible with the C.101DD. 


FACTS AND FIGURES 
► 


>■ Once Chile’s A-36s were delivered, the 
T-36s were relegated to pilot training. 



> Germany’s MBB designed the Aviojet’s 
rear fuselage and tail section. 

































































Blackbird: the 
Iberian instructor 


C.101CC Aviajet 

Type: advanced loftier and licjhJ attack aircraft 

Powwplaat: one 19.13-kN ^SDGrtb.-thrust) 
Garrett TFE731-EMJ turbo fan 

Max i mu in speed: 834 km/h (517 m.p.n,) at 
4575 m (15,000 ft,) 

Climb rate: Fi mins 30 secs to 7&20 if] ^b.OGC ft,) 

Combat radius: GOO Isrn (370 me.) on to-lo lo 
mission with cannon and Hvo Mavenck missiles 

Service ceiling: 13,800 m ( 43.000 rt.) 

Weights: umpty equipped 3500 kg (7,700 lb,): 
maximum take-off 6300 kg f 13,660 lb.) 

Armament: me 30-mm cannon or two 
12.7-nnm (.50 cat.) machine-guns, plus up to 
2260 ky (4,950 lb.) of assorted unguided and 
guided weapons 

Dimensions: span 10 60 m (34 fi. 9 in.) 

length 12.50 m (41 ft) 

lietghi 4.25 m (13 ft. 1 1 in.) 
wing area 20 nr (215 sq. ft) 


(.80 tril ) machine-gum in a 
fuselage buy below the rear 
cockpit In add it km, this bay 
can he used for reconnaissance 
or electronic warfare equipment 
Roth Chile and Honduras 
opted for the C 101 BH. ENAkR 
built eight of the Chilean air 
lorce's 12 I 3 hs, and has gone 
mi 10 produce ill but one of its 
23 C.IOICCs, a dedicated attack 
version which is designated A 
3 b I I a lam (1 lawk) in Chilean 
service. ! load tints purchased 
four t 10 UXls arid die Royal 
Jordanian Air borer bought 10 . 


I n its initial C, 1011 h form fo 
die Spa 1 its! 1 air forte tlac 
Aviojet was an unurrned 
, . uer designated k.23 Mirlo 
■ Blackbird). The 88 delivered 
• nip the central dying school 
and training and Trials units. as 
well as 1 he Team Aguih' 

■ t< ibafie display team. 

Ib improve performanev at 
hi 1 altitudes, the C JO]BI3 
.iiiack it ;iiikt Iras a more 
powerful engine. Ii also carries 
■ ranging radar, lias up lo six 
’ 1 ujv>n.s pyltms and can have ; 
d'l mtn cannon or two 12 7-miu 


Above: Spain took delivery of 88 
C. IOIEB-OIs from 1980. After initial 
training on the E.25, pilots receive 
weapons tuition on the SF-5Bs, 


Above: In 1985, CASA flew the C.101DD advanced trainer 
with uprated engines and new avionics and cockpit systems. 
By 1996, a launch customer had yet to be found. 


lor suae o! design and building. I lie C 101 "I 
modular norcsiruction, which also affords cost 
siHrieHs, Dei 11 'r: 1 uo'iu. ji i. ,siv-|ik; mi nmol space was Mi 
lor alGciromc equiqrrient to meet luiure needs. 


Two Ol Garrett's TFT 731 lurbotans 
powwr tho C.101 larntJv Sfiamsh 
use the- TFE731-2-2J variant 
rated ai a modest 15.6 kN (3.500 
ib, throat), Export models cjptiT^acf 
Tor ground a hack ch.^m'-h , : j 1 higher 
urfujhls arid hiv.-e arkIilinnal cower 
(dp to ' J kM/4343 Il thrust a 
lhaC. 10100 ; \ 


Mirlo (Blackbird) XE.25-04 was the fourth 
C.101EB-01 prototype, flying in April 1978. 

In 1986, it was based at Torrejon with Grupo 54, 
a trials unit formally known as Escuadron 406. 


An internal windscreen is frtitod 
between the two cockpits, 
in the event af a bind strike. 

Si in instructor m Ihc rear seat 
is perfected from ttebris and 
air bin si andean matnlam 
control t)i Hie oircratl, 


In its improved C .1 G 1 CC WtHlI, Av'iOjflt's engines deliver □ far 
bftvr tl■ 11 .. 5 I injure ll-.m the original C.. 101 EB iraming vurvuo This 
makes me aircraft suiiaDie (or iho ytrach role, 


Fuel tanks are actuated 
behind ine cockpit and It Hie 
wings. Total fuel tank 
capacity is 1259 Hires, ol 
which 1222 Hires are usable. 


Two [VteftrvBaksr E EGC ejectcr seals ana 

I • 1 1 y 1 air'hjte 1 i3r n gllusfad brtW . 

crewmata knees, Tlie ElGG to 8 Vero zrso' 
at : ■*! I to bo USCHi , it ■ ;: in 15,240 to 
! i (J :* X i It I hi i ! 10 kl lv’-. I68H ir■ [t 11 .. 

■ c. h k ]hxj( i ccnvmsnri fAscfon try fhe 
iriMliuclor is (Tx'itciif ktn 


19.13 kN (4,300 tb. thrust) 


C. 101 CC AVIOJET 


WfKluJar corrarmcdon qivr-s 
Cl ib AwOfQE a surpmlngfy 
ritmnri alrliamo, iimAing 
l( capAWfi Of hughar-g 
fimwauVflM than oitt*sr 
I he IA -63 or IhQ S -211 
AoroOatic ability ij an 
important CeniUj-. o' any 
Jralniitg In the attack 
rale. wiih a weapon load, 
y linulfe an ooriSJdarably 
reduced to - T/*£ 5 al: 
maximum laxa-off 


An &QUprrjent bay below live faar cockpit is empIcA-BrF for the 
storage o) oxygen and sonto avionics. On arniecl eirorah, it nvey fold 
a canrxiri pack or electronic counter measure (ECM) Esquipmgrit. 


Designed with help Rom Northrop in the US. the C.i 01 s 
nwipleno has 5 ,: of dihedral and no de-icing provision. 
Exrv-il ,h icran have thr^a hflrdpoinls per wing, 


u-e C lot's rose tandmg gear retract? forward 
into ihe Ircnt portion of the ne^se. TTm 'BSt ol the 
nose Gfirrses radio and avionics equipment. 


CASA training aircraft 

S 1.131 JUNGMANN: Amuiig sevwal Garflian 
types for which production licences were 
I Gained was the BCickar Jungmann irainer 


■ C.212E1 AVlOCAR: Known as the tt 128 
In Spanish air lorCe service, this varianl ol Ibe 
Avfocar Is empEayed as dual-control trainer. 


■ C.223 FLAMINGO" HtspanO linea r purl ol 
CASA) bmft (his version ol ihe German SIAT 
(later MSB) light training aircraft from 1972. 


rrw C.lfl I‘s slroiCjlil WII»q qiM^a Iho aKCrah o good Clirmfi rnlfl. tui! 
milsi itsi (ap AivienJ.nifr FMA lA-tU ;ilso h^r. :-.Eraiqiht 

Wtnfja, whil* UlS SlAl-MflrctwnCLl S 211 riti-= K.w«pl wings. 


■ 1.133 JUNGMEJSTER; An. wetl as 500 
8i.t 13Te, CASA buill about 50 BQ 133 single- 
seat trainers for the Sp&msh air force. 


ia 63 nun 
lMOnymlri 
(3,120 f-iJ.jn,) 


PROFILE 


THRUST 


G LIMITS 


CLIMG RATE 


61 















































Aviation Factfile: Modern Aircraft 


Casa 


C.212 Aviocar 

• Twin turboprop • STOL transport • SAR, VIP and reconnaissance 



A s its name suggests, the Aviocar was 
designed with utility in mind. It turned 
out to be an extraordinarily useful 
aircraft, with big rear doors that provide 
unrestricted access to the square section 
fuselage. In addition to the original military 
transport and commercial passenger 
versions, later models have been adapted to 
fill a wide variety of roles. Well over 400 have 
been sold, and the aircraft was built by IPTN 
in Indonesia as well as in Spain. 


A in its C.212-200 form the Aviocar is a 
more capable aircraft than the original version. 
Maximum cargo load is increased from 2000 kg 
(4,400 lb.) to 2820 kg (6,200 lb.). Here a Jeep 
and crew enter via the rear door, ready for 
rapid offloading into combat 


PHOTO FILE 


Casa C.212 Aviocar 



4 Saving lives 

The Spanish air force bought seven aircraft for the 
SAR role . Similar aircraft were purchased by 
Mexico, Sweden, Sudan and Venezuela. A search 
radar is mounted in the extended nose. 




T Fully loaded 

In an offensive role, the Aviocar may be 
armed with a range of weapons to suit a 
number of missions. Here the aircraft is 
shown with a Sea Skua anti-ship missile and 
Stingray light torpedo, in addition to gun and 
rocket pods. 



A Continued development 

The 300 series feature wing lets and other changes. The US 
Air Force have used at least four on sec ref missions. 


Far Eastern ► 
popularity 

Malaysian Aviocars 
are built by Nurianio. 
The Indonesian 
company builds the 
C.212 under license 
from CASA. 



Worthy successor ► 

When the Spanish air 
force needed a 
replacement for its DC-3 
and Ju 52/3m transports, 
CASA responded with 
the C.212. Its rugged 
construction and 
versatility have made it 
successful at home and 
on the export market. 



FACTS AND FIGURES 


> Reverse thrust was applied while the 
prototype was still airborne at the Paris 
airshow in 1071, damaging the wing. 

>■ The G.2I2-100 could carry 16 troops with 
a flight crew of two. 

V Of almost 450 in total, around 130 
Aviocars have been built by Nurtanio. 


> Top secret missions, possibly into 
Northern Iraq, have been flown by U.S. 
Air Force Aviocars. 

The Aviocar was built for operations 
from unprepared runways. 

To land from an altitude of 15 m (50 ft.) 
the Aviocar requires only a 462-m (1,500- 
ft.) run. 




























































Casa C.212 Aviocar 


PROFILE 


Multi-role STOL 
transport 




Below: Swedish maritime patrol Aviocars are 
designated Tp 89 in service. Aircraft used for 
fisheries protection have side-looking radar 
and pollution detecting sensors . 


T here have Ixrn three 

basic pro dm. lion me xjels 
of the Aviocar since the 
ii s! Series JOO fU/\v in 19^1. The 
Series 20<J, flown in 19 T S, has 
more powerful engines and a 
higher gross weight* while the 
Si irritSS . J >Oi! ;k tded mi >iv |nyl< rid 
.. well .is impitning pct'U« 
iiuna'. Thov is also a version 
■ i| die Series u sih PT6 
i.nhoprnp engines. 

As a i ran sport, ihe Series >00 
r any up lu 2(> fxisseugcrs, 

1 Lilly equipped hoops or 1 l 
p ■ ;j(ro< jps plus an msinjeloo 
ictinpriiasit r. Ahcm-jtively, if can 
hr loaded with ncadv three Lons 


o| cargo, and [he rear clours can 
lx* opened for low-level cargo 
dropping. Photographic versions 
have space for a darkroom, as 
well as cameras. 

Other missions for which rhe 
Aviocar has been adapted 
include ami submarine warfare 
and maritime patrol. Operators 
as far alield as .Sweden and 
Argentina have bought 
maritime models, which have a 
surveillance radar in ihe nose 
Of a submarriK- rlelection r.nlar 
mulcr the fuselage. Weapons 
on lhc.se nunv aggressive 
variants indtide Lite Stingray 
torpedo. Sea Skua anti-ship 


Above: The Chilean navy 
purchased C,212-1Q0s. Variants 
of the 300 may also be in 
service. 

missile and gun or rocket 
pods. 

There have also been a 
handful equipped loi elec- 
tn mil it Ihge , e i . ! . ring 
and eleclfonu cut He 
measures. These earn equip¬ 
ment lor the i ill five pt i< ai and 
jamming of signal.' hom liusitle 
radars.. ()ne example was al.M > 
used by ihe L ,S \i ny io lest 

sensory Fbi use in anti-drug 

open.ui< hjs. 



Its- til*)ti m:\ tail ios become a 
1 , K m'-.i ■ Of ypo • 

;nu t r: Ml dusnjit It alleys frrr easy 
.il'iC rapid Iolu sh m j i»| Ur .:ipand 
IrHijuipiHfllt. 


C.212-200 Aviocar 


i his aircraft belongs to the Venezuelan navy and is 
configured for the maritime patrol role. SAR is a 
secondary role for these Aviocars. 

ii lie:- patrol uenioo, Ihe 
AN'A PS 1 2d ir:rh 

r.ldaraCWfttSnlhte _ - 

> '.u rnrltmui 

i id r. .i ir i| 'll ‘m. -i iti ■ I I:y 

i 'III'. ::l I MiJll. I V. 


Twa Ganetl TPE33 f turbopnaps. 
producing 6 7 1 kW (900 hp ; 
each, drive foyr-btods prcpeSers 
to give the Av. ... I : vniionsa 
range and STOL capacities. 




Attaching the winq a; the fciselayu 
shoulder allows the engines In lx? 
mounted away from any rsoi 
l III own IrCHfl UlCI id-rtth q ■ It alSO 
yivis ;m suTuulcU cabin 


ARMAOA 


4M 


The fixed undercarriage is etesign&d to withstand Ihs 
ngois of conlinuous rough-Iteld o-pefaf-ors Military 
transports frequently operate nway from base. 




Vighict&s oro loaded utaiirj n -.«* ‘ • ■ 
tamp. Whan ratrncied lbs Igrme lie 
• .i of II :■ j EMttrsl wtiqji may 
be opened irifljghi lor' tlrapj. i 
pafBlnx>pers or supplies 


n ii ■■ i ne uatre -:v,r| SAP ,..r:-i- !:, r ■ 
::abir contains specmi mis&cn avionics and 
ih&jlo equi-umenl in the transport rate she 
■ 2 1 1 ?m carries , 41:0 IR ifwps 


Military twin turboprop transports 


m QAc JETSTBEAM T.MK 1: Used hy Ihe 
hi' ;i& a trainer, She Jetstream Is capable of 
’' i "Si r.g ;it cpi.1 It iv..-1 1 t'rfil rwp.h.) 


■ SHORTS SG-7 SKYVANs F i:.I HQWn in 
1963, ihe Sky-van is a useful transport and patrol 
aircraft wim inipre^ive STOL performance 


I j FAIRCHILD C-36: Replacing Convair 
C r \ in tn- - i JS Air Nation,ii Guard, I ho £>26 
feal ures. advanced avion fes 


■ ASIA (GAP) NOMAD: Recent structural 
problems haut- caused ihe withdrawal ht many 
Nomads from wuica. 






C.212 Series 3Q0 

Type: uiifity transport 

Powerplapt: iwo 671-k¥Y (9D0-hp r ) Garrett 
T Ft331 -10-511C lurboprops 

(Maximum speed: 370 km/h (229 m.p.h.) 

initial climb rate: 474 m/mln (1*555 f.p.m.) 

Hangs: 1433 km (890 mi.) 

Service ceiling: 7925 m (26,aoa ft.] 

Maximum payload: 2320 kg (0*200 ib.;> 

Weights: empty 42B0 kg {9.4 16 •h-i, loaded 
3000 kg (16.340 lb.) 


Dimensions: 


span 
length 
hesght 
wing area 


20.25 m (60 ft. 5 in.) 
16,15 m (53 fi ) 
6.30 m (20 ff. 8 in.) 

41 m' ( 44 1 sq, ff.) 


ACTION DATA 


mij'i 


T 'lv iieavier LmjI cunEhvlfxnlily --n,>nj pom-Ui.l i:-. rlosRly 

iikilciitfd will! ihe A'jiocsj fha smafller. Hghier and older Twin Oiler 
Iflgs Curth*cr beninri Ihie olhers in terms oi apucMdl, bur il Ixi.jUs ;'j 
phenomenal STOL perfomtauci 1 


C.212-34H} AVI GCAft 


370 kmjb (229 m.p.h.) 


372 Xm,li 1131 in,p * 1 .) I 


DHC-e rWIN OTTER 3S0 hn/h (217 m.p.h.) 1 


PAYLOAD 


Cunyinsj a cargo ?J? kg (BtM tbj gHlar Uija IItbI of Ilia C.St2„ 
Ihe Sht-rpn appcois to bfl thti bsller aincrefl. lie range, hownvar. in 
h-r-L- Ilian Hn> miporb I4:l3-km (8U0 mi.) rongti of Ihtl Avmcnr 



C.212*300 AVIOCAR 
2820 kg (6,200 lb.) 


TAKE-OFF RUN 


C-23B SHERPA 
3221 kg 17,308 lb.) 


DHC-6 TWIN OTTER 
1941 kg (4,270 lb.) 


Although It j& n :".i“’i:"ii:r-r .iiu:in1i il .n ■ iku otl pferiarmnnej? <i1 Ihv 
DHC-6 IS remarka±4a. Dpfsrrtling irtnri demagped at unpfflpBnad 
EnisiNp'i. ITio C.2U 1 nas <i tiuye advwilago over lbri C-24B 


































Aviation Factfile: Modern Aircraft 


Cessna 


T-37 

• US Air Force primary trainer • In service for over 40 years 



N icknamed the Tweet’ or Tweety 
Bird' after an appealing cartoon 
character, the Cessna T-37 has 
been the USAF's primary training aircraft 
since the mid-1950s. The visually pleasing 
design has not changed externally in 40 
years, although the instruments and 
equipment beneath its skin have been 
constantly improved. Genuinely loved and 
admired, the T-37 will still be training most 
USAF pilots well into the 21st century. 


A Cessna 

stuck to conventional wisdom 
by designing its T-37 trainer with side-by-side 
seats. Like many air arms, the USAF is now turning 
to a tandem arrangement for basic training. 


PHOTO FILE 


Cessna T-37 

▼ First jet experience 

The T-37B is the first jet aircraft flown by most USAF pilots. Primary 
training takes between SO and 85 hours of flight time, after which the 
student will graduate to advanced training on the T-38 Talon. 




A Mass production 

Around 1000 T-37s were built to 
meet the USAF’s high demand for 
pilots during the 1950s and 1960s. 


1980s upgrade ► 

Cancellation of the 
T-46A programme 
left the USAF without 
a successor to the 
T-37B and from 1989 
it began to upgrade 
surviving Tweets for 
continued service. 
The T-37 began to be 
replaced by the T-6 
Texan II from 2001. 




A Trainer with teeth 

Cessna developed an armed version of the T-37 for 
light attack as the A-37 Dragonfly. Sidewinder 
missiles were not part of the standard armament. 


▼ Foreign ‘Tweets’ 

The T-37’s excellent handling qualities make it the 
perfect mount for precision flying. T-37s are used 
by the Portuguese national aerobatic team. 



FACTS AND FIGURES 


► Many student pilots briefly fly a propeller 
aircraft before advancing to primary 
training in the T-37. 

V The USAF currently has about 550 
T-37Bs in training squadrons. 

>■ The prototype for the T-37 series made 
its first flight on 12 October 1954. 


► Cessna began designing the T-37 as a 
private venture, aimed at introducing jw 
power to the primary training mission. 

> In total, 1269 T-37s were manufactured 
for the US Air Force and for export. 

>*■ Cessna flew the first production T-37 on 
27 September 1955. 

































































Cessna T-37 


PROFILE 


Long-serving 
USAF trainer 


T ens ot lhoux;iM<ls ol I S‘\\: 
pilots! have their Jirsi 
experience of" jel Hying in 
tlie T yw TwotT. The T .37 was 
tk-signtd in 19^2 to meet a 
l>M- in[iiirenteni :or a jot- 
powtred primary [raincr and 

isi Hew oii 1J Oclohcr 199 i. 
li was a very pi-tclieii] trainer 
design sealing two side-hy side, 
with a low and wide (mvkt'ii 
iinclereariiage [n ease landing 
ami gtmin< 1 handline.. 

(wssna bn ill 93 i J .V As, and 
from 1999 swin hetl production 


equipment. Provision was also 
mack for xxingtip fuel ranks. 

In all, 166 T- 3 ?bs were built, 
including sornt (or export, and 
all surviving A-modds were 
brought up to T 37B standard. 

Tin I .I7C was the ultimate 
’M\s eel and was never used by 
the l "SAP Built solely It >r 
rxpon. some 269 T- T7C.s were 
sold to 16 foreign operators. 

Tweets' were to have been 
replaced timing die mid 19H(K 
by Fairchild T i6As bnl this new 
design was abandoned, and 



Above; The Pakistan air force is one 
of the eight currenf operators of the 
T-37C. The others are Chile, 
Colombia, Greece, Jordan, Peru, 
Thailand and Turkey. 

began .supplying iiiudilu ation 

lots u > the H ' \1 xx hk h ilknx ed 
T-37s to Ik; inbuilt lor extended 
service. The long-serving 1 
eventually began l< ■ ie replaced 
by the Raytheon T-t>A Texan II 


Below: Most USAF T-37s are based 
in Texas where flying conditions are 
ideal for much of the year 


T-37B 

Type; i wo seal prinlafy tminer 

Pnwerplani: two 4.56-kN (T0264fc. ihmst) 
Con|in@ntaJ J69-T-25 tumour engines 

Maximum speed: oes km/h {426 m p h ,) 

Cruising speed: 612 km/h (360 m.p.h.) 

Initial climb rate: 102/ m/min (3,369 t.p.m.) 

Hange: 972 km (604 m.p.h) 

Weights; empty 1755 kg {3,669 lb,); maximum 
lake-ofi 2933 kg (6,466 lb,) 

Accommodation; instructor {right) and student 
(tell) In sitte-by-side sealing 

Dimensions: dpan 10.30 m {33 ft. 10 in.) 

tiangih 8.92 m (29 ft. 3 In.) 
height 2.66 m (6 ft, 10 In,) 
wingers 17.09 rn (i84$q ft,) 


hi I he 'I T b i nt X M vx ilh i ipratet I 
169 engines and improved 
navigation artel communications 


, -v : ‘ j . 

Itiar primary trairung with 123 

rib al Gaziemir with a 10/16 hour 
COUrSe On prOO'lkif ijfivi.ll Ti : 

1 4IDs and B&£dhT-34AS A? Cijgfl. 
they comptftlfl n 90/lOQ-lidur base 
1 1 ,hi inxi enurse on m< r 37 bofcm 
i . -.i-ited 121 Fib 

lor advauoQO wan wig on LocFTctxi 
T 33 Slxxiimn Stars and Northrop 
r-3S lair JOS. 


Mislead Sabreliner t .< irp< nation turboprop Imm 2(Hll 


T-37C 


Turkey’s air force, the Turk Hava Kuwetleri (THK) 
received 20 ex-USAF T-37Bs and 50 new-buitd 
T-37Cs. Based at Cigli, they are operated by 122 
Filo (squadron) of the Hava Okullari Komutanligi 
(Air Training Command), 


the 1 3 7 ' 1 ; i| s : - i ts iti sol one- thine I at the 
wyy up Ihu vertical tin In dear Hie efflux fcnm 
ine jei engines. As angle til attack increases, 
the laUplane renyuns in the fdtil ivety 
undisturbed aiislream. thus pnguenlng Ihe 
aircraft Fom entering a deep si all 


T-37Cs tiavean armament tramirig and light 
attack capability thanks to a fxudpoiril 
under each wing. Tin® can cany a mdh- 
I uijXjkh |:.ni t:ni il.nning a 12 I'-mm (.'■!! Oil) 
miactTirie-gi.ni two 70-nim fni1«iy-txi rockets 
, it n ’ l -i i> i ) pqicrtiQd hr? ill,- . 




Four-digil codes on TFiK aircraft comprise the base 
identificaJicn number, fottowed by a throe-number suffix 
Which repeals 11 ie Iasi threedfgita qt the a&waftfc serial. 


Rower is provided hy two email J>69 engines, winch are 
l»oence-buill: versions OS the French Tuiboineca Miarbore used 
rn The Fwiga Magisler. Burned in ire wmnroals and Guilt by 
Continental, Ihey defter 3 (oisJ of over 9 kW [?025 lb.) thrust, 


'Aide track under-" image .’nukes II h : T 37 
easy and stable to laxi. However, its 
ic'd lively short stoke means 1 no 1 a lat 
bumper is necessary to protect ihe rear 
fusetrioe during lake-oft rotbliD'’ uixJ landing 


Tweet’ operators: American and export 


I USA: Since 1991 surviving USAF T-37E5S (which numbered 
632 in 1969} hava hean cycled ihrough an upgrade tor continued 
■orviev. until ihfiir eventual repiaoemeni in 2001. 



■ CHILE: Chile r.H;o:v<-#n :C J u>; USAF ? 37Bs an.J 1:J F-37C 
traintMB during the 1960s S: imp- 20 plus survivors seiye witfi Ihe 
training school 'Gapitan Avalos' at Sanhugo-El Cuir i.o air base. 



■ PAKISTAN: Pakistan's air force received a total ot 37 new- 
nuiSd T-37Cs and 2S ex-USAF T-37BS, Two i*re osad fay 
instructors for the 'Sherdils' ( LiOrihearts'l aarobahu team 



ACTION DATA 


MAXIMUM SPEED 


Ttie siiiyld-ongpiGd Ciech L-M, and Ihe T-37B, have a coroparabta 
lop speed, bilt bolli are qli| -poped by Ihe French Master. A hughor 
Top speed enables lihe f roncti ainirali to IrfinSlI to and Irfflll its 
tr^imng u*oa qulchty, th-^s menmamg training limn 


P 37 B m lunrti ( 42 S m.p.h.) 

CM 170-1 M3CESTEH 775 [444 m.p.h.) 

I ntlfifli Mur A Mil kax-1lt4Mra.il>, )t 



CLIMB RATE 


me 1 iwmi -ungiiied F-37B and Mflflrtftw flaw a lor aupuriar climb 

rent; id ItvU dl ll*e L-2P The A.. irzurer ouldllmbe the 

MilfpSli> !>i oocouni -nr nr. morn powerful engines wtilch givr> 

,i '-iuffjencir IhiusJ lo-weighl ntllL>- 



Wilh a sum irlanf fuflt 
toad, itw T-37B can 

lli^ f url her or longer 
Mum either dl Ha 
fivois Forgiven 
Unjjit rjcndilion, *udi 
.vsCiuiMj, twin 
* ic in ■■■ ! lyp« c*ir 
rodnce llniH” LbruM 
sellings to lly moro 
or.DnomicdJlv Ihnn 
Ihu ii-Jigle-onglrad 
L-?9. WlnrjhP tdnkg 
were hlled to all 
Ihnee iypes. lo 
»ncj<MoJ3 renpe 



CM 170-1 MAG&Titl 
925 km (575 ml.) 


I-U3 HELFIN MflYA' 
wu km (398 ml.) 
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Aviation Factfile: Modern Aircraft 


Chengdu 


F-7 

• Chinese-built MiG-21 derivative • Updated variants • Exports 





lown for the first time in January 
I 1966, the Shenyang J-7 was a 
Chinese version of the Soviet MiG-21 
‘Fishbed’. By then Shenyang was working 
on the J-8, so development was transferred 
to Chengdu, where derivatives have been in 
production ever since. The J-71, designated 
F-7B for export, was produced in small 
numbers before giving way to the J-7II, with 
an improved WP-7B engine. With Western 
avionics the J-7II became the F-7M 
Airguard. Development continues with the 
F-7MG, aimed at the export market. 


A Although 

essentially an updated MiG-21 , 
the F-7M and F-7 MG make use of Western avionics 
to enhance their capabilities. GEC-Marconi has 
been heavily involved. 



PHOTO FILE 


▲ Named for 
export 

Chengdu named 
the F-7M 

‘Airguard’ r with the 
Pakistani F-7P 
becoming ‘ Skybolt \ 
Neither name was 
adopted by other 
export customers. 


Chengdu F-7 


▲ Two-seat trainer 

In addition to the single- 
seat F-7, a two-seat version 
known as the JJ-7/FT-7 has 
been built. This FT-7P 
carries air-to-air missiles. 

It is primarily used as a 
trainer but can also adopt a 
secondary role as a fighter, 
if necessary. 




A F-7MG at Air Show China ’96 

Chengdu stated in 1996 that two of the 
updated F-7MGs had been built. Pakistan 
was expected to take delivery of the first 
service examples in 1997. 


^ Low-cost warplane 

Because of its simplicity and low unit cost, the 
F-7 has proved an ideal aircraft for small Third 
World air forces such as that of Sri Lanka. 


▼ In Chinese service 

The Air Force of the People’s Liberation 
Army (AFPLA) continues to operate the 
J-7/JJ-7 in the fighter and training roles. 


FACTS AND FIGURES 


>■ Chengdu's all-weather J-7 III, based on 
the MiG-21 MF ‘Fishbed-JV, was built in 
limited numbers and not exported. 

>■ The US-supported Super-7 project ended 
after 1989's Tiananmen Square massacre. 

>- Double-delta wings on the F-7MG offer an 
improved turn rate. 


>■ The *M r in F-7M signifies 'Marconi 8 ; 

■G* in F-7MG derives from the Chinese 
character Gai r , meaning improved. 

>- Chengdu plans to install a new Western 
Russian engine in the F-7MG in the future 

V Pakistan’s first F-7Ps briefly had the name 
‘Skybolt' on their forward fuselages. 











































































Chengdu F-7 


PROFILE 


China’s home¬ 
made ‘Fishbeds’ 



A lbania jnd Tanzania 

used ille original ,1 1 as 
the FwA, while I ; -7fjs 
u 1 i(.■ -supjiiit’d io Egypt, 3nit| 

. :l Mi Lmka. Bangkidesli. Iran, 
.iv.mmar and Zimbabwe all 

s ■ . (.-is n I ihi ■ T "M Aii'giiai'd. 
v, ini h H ,iN? 3 i; m.*(I 1 n ihe 1 main 
i ijMiff i, uMuima ft !■! th« tries, 

I '.ikisiai i. 'Mil* t T \ariani was 
, ■ \i.■ I I»<-d s* iiailk'ally u> mut*i 
I'akisMu’s 11■<juiffnionis. 

he If n<a ihe l f JH9 Ti.ui.mmen 
■■ i .in 1 massacre in ikijing, 
i h-ngdii w;i,s c<iil,ibor. : i ; ng will) 
' i< ■ \iik- rii an iiKLEuilaen ma 


F-7P 


(Ji ummnn on a Miper-7 
dcrivaliw Fnr P.ikisian. 11 was 
intended to use a L.'S engine 
and t arry the APG-66 radar 
used by the F 16, plus 
Sidewinder missiles. However, 
the l S government suspended 
the collaboration. 

Production ol the rvvo-sesiL 
II ^ I T inline! v:iri:mi is 
ean ied mi a! ( mi/.hou. \mnlic?r 
\ ariani P- >r 11le t ibhiese air loree 
is 11 le aH-wearhuf i "Til. I Mown 
Tor ihe Iirsi lime in April 1P<S f, 

11ke 111 js | xnVeiesI 1 sv :in 
Up-ialed P i.~2 k.\ ( l-l.<VU)-lb.- 


Below: An updated vers/on of the F-7 
has been designated F- 7MG in the 
Chinese inventory and features 
rectes/grnec/ outer wings. 


Above: The Bangladeshi air force’s 
F-7s currently fly with two units, 
Nos. 5 and 35 Squadrons. 

ilmist) Wopen \\T Id engine 
a rut a tv t einiei a ms\ cel.ir. 

Ihe Sates! \ er.su 'll "I I he J-~ 
is ihe ) WK} u hi' I 1 1 . - a nrv, 
wing, Western a\ ionics and 
much improved weapon n, 



An F-7P of the Pakistani air force, this machine 
was with No. 20 Squadron, based at Rafiqi, in 
1991. It wears the air defence grey colour 
scheme with toned-down national markings. 


Many export F- ?s, including Pakistan's 
F-7Ps, have been titled with Man in- 
Bakqr Mk to zem-zgfo ejection seats. 
Whereas t'iHy J 71 rjirrrfdil had single- 
piece canopies (as on ihe MiG-2 iF-13), 
later machines have more canwenlson^ 
two-piece units 


Win i a ihutKu’.'i'.ji i l> i j 

speed oT Mach 2 Oh fwfch 
n lull fuel load], llie F-7P 
rrisc has an excellent fum 
performance owing lo ns 
" jii power-to-w^ihi ratio 
and taw w-nq loading 


Known as 11 ic J 7 (for Jicm ijijt 7, dj 
: •; I- Am mil “ • 'T. 11 ns 

devetopiTieni of lire MiG-21 receeved 
(ha resignation F-7 for export markets 



'T: i'ii iqine air intake In the irtcse ol the 
.'Jimiafl features □ variable shock-cone, 
n Ihe CompLilBr-cOn]rollE3rl. 

' s is iuity variable and houses a basic 
radar sei Western companies, 
including G^C-Marconl, suppliod most 
of the avionics and other 


In P&kisiani service, F-7P ordnance usually consists ol a single oenlpeilrTa fuel lank 
and : wo AIM-UP -Side wu ider cr MAT flAMagc ait to air km:;;. ! -. -t. - n ay ■ > • ■, 
sometimes employed. arxl the aircraft a Smuted air-io-gnxind ca: • . 


Chengdu F-7P& am pewsretj try a single 
Wopen WF 7B a*tefbuTTBr>q tuibujei 
producing 59, 8 KN {13.460 Jfo. ihruat), This 
en:j.r;^ i« a copy of I lie Sovicil TumansW: 

H 11 found ir, cafly producikm MiG-2 I s 


China’s modern jet fighters 


HENGOU J-7 'RSHB6D': Fariy wxe 
• -dly equiv-jlont Eo the MiG-21F-13 and wara 
! | oi!t iincfer llcenca ffom 1961, 


■ CHENGDU/QRUMMAN SUPER-7: Tor sak- 

lo Parisian, thtt cqncalied Super-7 ffdtured an 
American APG-66 radar and angina. 


■ SHENYANG J-81 FINBACK T An all-waalher 
vci-u.:.i 01 I. |~,J-S twin engined HjliEer of S968, 
the J-81 was preducad from ihe mid- 1980s, 


■ SHENYANG J 91IM FfNBACKT Aher 
• urmailntinn of the mprOved J SI! fwnh US 
radar). Gfnr'a used a Russian ractar in Ihe J-ftHM, 



F-7IV1 Airguard 

Type: single-seal close support fighter 

Powerplant; one 59,82-kN (I3,d60 ib:Tthrusl) 
Liyang Wopen WP-7S(0M) flfterbtimlng Surbojot 

Maxirr kiiii speed: 2175 km/h {1,349 m.p.h.} 
above l£,S&t) m (41,000 fl.) 

Endurance: 45 min on combal air patml at 
10,975 m (36,000 ft.) with ihree SQEMjfre (132- 
gal.] drop lanks 

Ini l fa I climb rate: 10, BOO m/m in (35,425 f.p ..m.) 

Service ceiling: 10,200 m (GO.OQO fs.) 

Weights: amply 5275 kg (11.505 lb-)< normal 
take-off 7531 kg (16,570 lb.) 

Armament: two NORINCO 30-mm cannon plus 
Wing j ty1r.nr-. fur two P| 3, PI 513. PL-7 Or 
Magic air-to-au missiles, rockaf pods or 500-kg 
(1.100-lb.) bombs on the inboard pylons 

Dimensions: span 7,15 m (23 ft, 0 m) 

length 13.95 m (45 ft. 9 in.) 

height 4.10 m (13 ft Gin.) 

wing area 23 m (247 sq. ft.) 


COMBAT DATA 


MAXIMUM SPEED 


TWAfegusnl and MiG-eibis Fishijed-L' v\sn> the m terp speed 
.L-- well evs .v commor ^-dSic dsslqn. Morthrop'a r-5C T quu II. 
though Lww-tinqir lud, iv tfusKjried (orsiiQiiHy ^owivr- speeds 


F*Hi 


217S km i'll 11,349 n.p.h4 


NHL^Illls FiSHBtO-i 1 2175 km/h (1,349 m.p.h.) 

M TlCfll II17DQ km/hjl.USA m.p.h. 



F-.7* use inn 
cngirw of BdrliE* 
Uu^ryn than I li.il of 
the MIG-ZIbir;. 
producing 1^5 
ShrLPSt. The F-5t'S 
twin GTlfliniW ore 
comperrativa4y 
small, producing 
lusf owtr hvd 
rhirda hio po^er 


INITIAL CLIMB RATE 


F-7M AIHGUARQ 


59.92 kN ’ 
(13,460 LB.) 


MiG-21 his 69.65 kH ' 

’FISHBED-L' (15.67D LB.) 


44.40 kK 

HO^uO LB.) 


In iefTTH Ol ir. in I i.jii r.limh r-He m> VU1 iLm-. i-, in-.- h-si pe.rfwmei 
hi iri/^o types ChfnqauT. r 7W tuis ;sn nlefior C"' 1, -v-'i t = : r.v^jl'1 
i.ilio JI :j .1 Uiniij ’.lit- bMMMtUI IMl tf |ha F-5E, 


MiL»-21his 
'FISHOEDi' 
T4.BD0 m-'rolft 
(45,765 t.p.m.) 






































Aviation Factfile: Modern Aircraft 


CNIAR/SOKO 


IAR-93/J-22 Orao 

• Lightweight attack • Conversion trainer • Troubled development 



A Produced 
and designed equally by 
Romania and the former Yugoslavia, the IAR- 
93/Orao (Eagle) is a small, attractive twin-jet and 
is reminiscent of the larger SEPECAT Jaguar. 


D esigned jointly by Romania’s 

CNIAR (now Avioane) and SOKO of 
Yugoslavia (now Bosnia), the 
twin-engined IAR-93/J-22 Orao has been 
built in single- and two-seat versions, both 
with and without afterburners. There were 
plans to upgrade the aircraft, but the two 
countries that collaborated to produce the 
IAR-93/J-22 Orao have undergone major 
upheavals in recent years, making these 
changes impossible. 


PHOTO FILE 


i 


CNIAR/SOKO IAR-93/J-22 Orao 


▼ Packing a punch 



With five weapons pylons and two 
twin-barrelled cannon, the Orao 
has impressive armament options. 


▼ Cold War service 

Entering serw'ce in the early 1980s, the IAR-93 
has survived the political upheavals in Romania 


Reconnaissance role ► 

Non-afterburning J-22 Orao Is 
have been relegated to 
surveillance duties. This example, 
carrying a centreline camera pod, 
served with the Yugoslav air force 
and was based near Zagreb. 


A Tandem trainer 

The 10 IAR-93A trainers featured an extended forward 
fuselage and sideways-opening canopies. However, 
they were found to be lacking in power and range. 

▼ Robust structure 

Designed from the outset to survive damage and for 
operating from rough airstrips, the Orao is a simple, 
but robust, design. It is fitted with a strong, Pwin-wheeled 
main undercarriage built by Messier-Hispano-Bugatti. 


FACTS AND FIGURES 


>- Romanian and Yugoslavian single-seat 
prototypes made simultaneous first 
flights on 31 October 1974. 


> On 22 November 1984 a pro-product tor 
Orao became the first Yugoslav-built 
aircraft to exceed the speed of sound. 


Earfy Orao 1 a are now used for tactical 
reconnaissance and are designated IJ-22. 

The J-22 prototype is currently displayed 
in the museum at Belgrade airport. 


>- Following the break-up of Yugoslavia, 
the Orao 2 is now operated by Serbia. 

> Romania ordered 165 IAR-93Bs, 
including a number of two-seaters. 
























































CNIAR/SOKO IAR-93/J-22 Orao 


PROFILE 


Lightweight strike- 
fighter collaboration 


S ingle prcm Hypes c il l he* 

I AK-9,VOr;io llew in 
October 197-1. followed by 
1 •' M-seai proiotypes in January 
p r~‘. The first production 
ei>ioi i \\ as llm I AIR -93 A/On to l. 
ii:i mm-afterburning engines, 
ss!iich \us built in both single- 
■ Ml laelieai ivvt HinaiSsanne at id 
mo-sc.ii operational trainer 
■.. r.ii ;ns 

MterlMiming engines u ere 
.,i I h m i In ()nio 2 and IA is - 
" ■ ! i .ciaeU airer ill „ fiiM. IT wn in 
i'-h-.hkI ldKs. cespceiively. 

li were single sealers, but die 
1 1 ao 2 was also built in a 
■v, i ■ -e.il eonliguial ion. 


A third version developed in 
Yugosl ivia is die Orao if'), This is 
a two-seat version ol'the Orao 2 
and is used as a conversion 
trainer. The remaining two-seat 
Orao Is were modified to the 
same standard, while the single- 
seaters were fitted with camera 
puds for reconnaissance. 

flic overthrow of the 
('.onimunist government in 
IT Miiania meant dial plans t<> 
modernise ihe aircraft were left 
in limbo and progress was 
halted in die former Yugoslavia 
when the SOKO factory at 
Most a i' in IT .Ksnia w as 
demolished during ligbfing. 



Above: Second-generation Orao 2s 
overcame the lack of power and 
range with afterburning engines and 
enlarged integral fuel tanks. 


Below: This early IAR-93A, with four 
wing fences, wears the original 
Romanian air force insignia. This has 
since been replaced by a roundel. 


Ora os remain m service with 
the Serbian ait Jinee. and some 
were u -ed operationally hy I he 
S< a l i ft >n e. Ill I ii - a aa I k !oi e the 
imposition < 4 ihe no ll\ ztme. 
The IAR-9.1H has rrm: vied in 
production altei die revolution 
in Romania. 


IAR-93A 


First flying in 1981, the IAR-93A was the first 
Romanian production version. CNIAR built 26 single¬ 
seat versions. They have been replaced in the attack 
role by the IAR-93B with afterburning engines. 


J 22 Orao 2 

Type: dose-support and ground-attack aircraft 

Power pi ant: two 17.79 kN (4,000 lb.) 
Turbomecanica/OFtAO-biuit Rolls-Royce Viper 
Mk 633-41 afterburning lurbojels 

Maximum speed: 1 1&0 km/h (721 nn.p.h.) at 
see level 

Climb rata: 4500 rrVmin (14,764 r.p.m.) 

Range: 260-360 kn- (165-236 ml,} depending 
on load and mission profile 

Service ceiling: T3.200 m 143.300 ft.) 

Weights: empty 5700 kg (12,566 lb.); maximum 
lake-nff H.200 kg (24,692 lb, } 

Armament: two 23-mm cannon, :i ; us up to 
2800 kg (6,173 lb.) of bombs, rockels and air. 
to-surtace missiles 

Dimensions: span 3,3 m (30 ft. 5 in.) 

length 14.90 in {48 It. 11 In.) 
height 4,50 m (14 ft, 9 in.) 
wing area 26 m (312 sq. ft.) 


ACTION DATA 



. ■ mT'.m qu Ihe nose ol Ihe IAR-93A 
ssinguigh it from the prototypes and 
■ u'lxtuution ciiraaH TN pibo 2 teg a 
1 ii’Kjiritj radar in II m? ddm tnc nosecft». 


A 1 lit jl 1 degree of foreign designed and imported equipmant 
13 used >n the aircraft, including two Soviet G£h-23L 
ivvin-baunlled cannon m the forward fuselage. 


early versons of Ihe I AM-93 h-ave 
verilrei 1'nrss f JAM -93B is easily 
identrtiatile. however, as that* 
fins were removed. 


and .Milys witr « Him .ilk ;rl:.innrlg 
vaision ol lha Viper engine. Ihe IAR-93A was 
lilted will two non iitlortiu'mng 1 .•'.79-kN 
(4.000 lb . pi nis. These engines did not prov.de 
rhs power to produce rhe {leaned perf-om’-cncQ. 


The shoulder-mounled wtng is of similar 
plnniorm lo ol the SEPECAT Jaguar. 
The early versions, such as this IAR-S3A, 
did not liave ihe teaclina-odgo root 
extensions winch gu--'.: lift lodefe better 
wing efficiency jbkI manoeuvrabitily. 


I kir :: u hU4ld-Up CkStitay \i II fD| pnd the lafGSl 
i.- im.:- tlx? ; .Ab:-93A u;-.j fairly base; equipment 

. cited Yugoslavian Orao 2 lealures a far 

mure capable cockpn, wn # - a Thomson CSr HUD 
and other avionics from Honeywei and Cottns. 

■ pilot :*\ e - civ u Marl in-Baker Mk JO section 
i' beimtha reewarda-opening canopy; 


A. operational versions of fhe J-22/iAR 33 -rivr- 
‘ivrz- weapons pylcns- four on the wings and c :h hh: 
bftnealh thn fuselage. A wide variety ol asr-to- 
grouncf nwnwons can br> earned up to a total 
ul 28DQ kg (6.173 lb ) Orao Vs iwivnhte of 
carrying Ihe AGM-65 iirid AS-7 'Kerry' missiles. 


OKO-built aircraft 


M G-4 SUPER GALEB: TTlis mo- seal 
:.vaneed trainer was designed to replace 
■ i ?. A Caleb and 1-33 11 • this jdftS. 


■ J l JASTREB: Oenved from Ite Galeb trainer, 
which saw service m the w«ir <m Bosnia, the 
Jaslreb hits been gradually raplnced hy Ihe Oran. 


■ J-20 KflAGUJ: Retired from Yugoslav 
service in 1990 after 20 years ot operations, this 
cto3e-supp>crt aircraft now serves w(lh Sfovoma. 


■ SA 342 PARTJZAN: SOKO Itewioe -built the 
OiESJBlIe as (he Partisan. It is used for llaisnn. 
anti-tank and anli-hfllicoptei' dutieEt. 



Twtri engines give greater chances ul sjrvrval. ESipccially allur hrts 
by gropund-rMB, As a consequerwe, ^11 threw of iheso rufcratt 
fniitiKD lwiri afri r,.i m: <“ 'Qtnes. Hie Seller aefrone ul the lAfl- 
939 requires less power ihan ihe F-1 to cany a s*mHar toad. 


IAR-93B 
44.48 hN 

(10,000 lb. thrust) 


ARMAMENT 


JAGUAR GR.Mh 1A 
71.5 kk 

(16,080 lb. thrust) 


F-1 

64.36 kN 

(14,620 lb. thrust) 


rue lAR-h:: ciin m> n;irtorl with a wh» range ot tmth VAisit»ji arvi 
Bnilurfl BlOC ocffriWKO and enn iMuTy a r&anprgtalq load Jor a 
I(flhlweii0h1 alliick aircroti. The morapoworfut Jai/iar tMin c^nv 
signifii-^iilly more lh,m iho f-1 lh'J Hie IAR-B 3 B- 


2 i 23-ftim cannon 
2800-kg (6,173-lti,) bomb load 


JAGUAR GR.MkIA 


2 x 30-min cannon 
4536-kg (10,000-lb.) hombload 


t i 20-mm cannon 
2722-kg (6,000-lb.) bomhload 


COMBAT RADIUS 


A 1 1' 1 1 1 ■■ 

lAh-M wsurrvblua 
!ha J&ouar. it dr^ts 
rwn ri;tvi'- ihe same 
capat.iiiii.itrt.. Oiuth 
Iha F-1 andltie 
(Afl-M iiro 
IntCM-idt-fJ tor 
opt* aligns, close lo 
ihe Itarit lulcr and 

:;[■■: 1 I 

inr mrxSenn combat 
ajrCraM. 


IAR-33B 

3&Q km (236 mi.) 




4 


u 

v \ 

\ 'w 


JAGUAR Gfl.Mk 1A 
5152 km (529 ml.) 


t 

‘ a 


t t 
/ t 
* s 


F-1 

350 km (217 ml.) 


69 











































Aviation Factfile: Modern Aircraft 


Dassault 


Super Etendard 

• Carrier-based jet • Anti-ship strike • Maritime reconnaissance 





A Despite the 

age of the basic airframe design, 
the Super Etendard is a potent machine thanks to 
its avionics, it made history with the first ever air 
attack using a sea-skimming anti-ship missile. 


D assault’s Super Etendard is a sleek, 
arrow-like aircraft which has 
achieved a superb military record 
with French and Argentine naval forces. 

The carrier-based Super Etendard can meet 
many challenges, including reconnaissance 
in its unarmed photo version. Most 
importantly, it can deliver the famous 
Exocet anti-ship missile with devastating 
results, using the aircraft’s Thomson- 
CSF/EMD Agave multi-mode radar. 


PHOTO FILE 


Dassault Super Etendard 


▼ Etendard replacement 



A Buddy refuel 

To extend its range , the Super Etendard 
can refuef from another aircraft fitted with 
a ‘buddy 1 refuelling pack. 


The Aeronavaie had proposed a 
navalised Jaguar for its strike 
squadrons, but this was cancelled 
and the Super Etendard entered 
production in the late 1970s. 


▼ Agave nose 


A Nuclear missile 

For nuclear strikes, the Super Etendard is 
equipped with a single ASMP short-range 
nuclear stand-off missile. A fuel tank is carried 
on the port side to balance the weight. 



A Argentina’s revenge 

Exocet-armed Super Etendards sank the 
desfroyer HMS Sheffield and the supply 
vessel Atlantic Conveyer in the Falklands 
war, despite being new in service . 


Distinguishing it from the previous Etendard IV, the Super 
Etendard has the Agave attack radar in its nose. This 
system detects maritime targets for the Exocet missile. 



FACTS AND FIGURES 


>■ Reconnaissance versions can carry 
a Douglas 'buddy pack' and serve as 
air-refuelling tankers. 

>- Seventy-one Super Etendards were built 
for France and 14 for Argentina. 

>■ More than 525,000 man-hours go into the 
production of a single Super Etendard. 


> In the Falklands War. Argentine Super 
Etendards flew S60 sorties without a 
single aircraft being lost. 

>- The first flight of a Super Etendard 

prototype took place on 28 October 197** 

>■ The French navy first took delivery of the 
production aircraft on 28 June 1978. 

























































Dassault Super Etendard 






PROFILE! 


MAXIMUM SPEED 


ARMAMENT 


COMSAT RADIUS 


r-~- 

a <craN. Ihfl Supnr 
Elendqitl lus 

••• ‘ 

gi eater ih.mi Hit- -iiii.tl 
A-4 zind k*-ii£ 11 mi i nit' 
Uvpef A-7 Wllh H=j 
aflitieni TF4 S engine, 
Wqynt strike aktr.iH 
ollmi ii sited: 
iMflibfil JiKlIuB win -ii 
Ifyinq ni low kwal, 
which corKHjrrws 
mnru luuf Mirtn hirjH ■ 
alWurie llighi. 


A-4M SKYHAWK 
547 km 
3 mi,] 


■k m 

V (339 m 


SUPER ETENDARD 
850 km (527 ml.) 


A 7 CORSAIR 
1149 km 
(712 mi.) 


Kocet attack 


1 WEAPON LAUNCH; The ship's 
approximate position is confirmed 
"v iadar and passed to the missile's 
svigation com puter _ 


2 SEA SKIMMER: Exocel has a radar altimeter 
which keeps the weapon at a set height, as 
lirtfe as 2 m (8 it). This height can be changed 
according to the (argot's height and the sea state 


Dassault’s terror 
of the seas 


ASMP (Air-,Sol Moyenne Ponce) 
nuclear missile, the Super 
hu-ndard remain in service with 
France. In I L W they begun to 
be replaced as ihc lirsi Rulale 
Ms jncered set \ ice. The nacutlv 
strengthened anifame coil'd Iasi 
until 20UR 

I hp Sup® blent km l v.-n n,j a Si'; 

blown tiaps 10 aiiuw taka t ilia 
Irom the siiofl rtocfcs <ii 
currant Frond i canieis 


Above: Aeronavale Super Etendards fly from the 
carriers Foch and Clemcnceau. 


FNi k i's.'H.iL ji ' is pi groA mind 
iHuiign fur super gui up ilnjht 


. i;'i In j 30C linos iSW Lfid ) ol Im'I aru ■■ In-md in I ho 
wing tanks The (our wing pytons can coirv rontat 
pods, ECM pods or MATRA Magic nussilfss. 


3 RADAR LOCK: When only a few kilometres 
from the ship, Exocst’s radar searches far Elia 
target, aiming for a point imliway 3»png Ihe null. 


-i 


4 DECOY: H a ship can launch chad 
rockets in lime, ft can (col Exocef. into 
aiming far the centre of the combmed radar 
return from the ship and the chaff cloud. 


F rom ii.s firs! flight in 19? i. 
lip Super bi on third was 
an impressive mtichinc 
i.ir its small size. An updated 
M-rsion of rhe earlier Tdondarcl 
IV flu- Super btendard featured 
tnulti-iUCKle attack radar, 

. 'vised w inu, and more 
■■ \w criiil Mar engine. 

Illc Siij h.' r blend, i rd sciavri 
ai-ll with la jm c, Iun ihis line 
la all is injinlv ivmeml>efed 
Vvgentina s l ulling udge in 
i I J 9H2 I -'a Ik lands c< uiflici 
best known was I lie sinking 
■■I the Hritish destroyer I IMS 
■■ne//f(7d by an hxovrt. and the 


subsequent sinking ol the 
supply vessel Aliunde Cvtinyor 
which was carrying mam 
helicopter* for the land forces. 

Iraq leased five Super 
1 jvntbrds w ith bxocets u> attack 
Iranian oil tanker traffic in the 
Persian Gulf, causing havoc 
and marine insurance rates 
to sk\ nx'ket. I rench super 
I lend,ads Finally went lo war in 
1W, when oiu was hit by an 
S A - 7 Jivei Bosnia while living 
a ret < mnaissauee mission but 
managed to fly back heune. 

I praicd with a new' avionics 
suite and the ability to use tile 


■ •• anavate Eiertdards an? now ixunci 
i ipdated wilh p new Anemone radar Wlh 
.jratnd mapping and search luiua on a 
n*a improved UAT 90 weapons computer 
knked lo I ho racial system 


Thu Siipur l fhX.dnfd r. ; , \1 small dirorak. and r.imoa a fnirTy IicjM 
w.irte.sd Fnr i!s hue, !*■,■ A-4M l.iiuog a Curfly nrmjninni, (iHUchkjI 
:lDl LtSHJblUy ii RllSSlffi ll«-Ti El>•» EsOCUi. 


IWIO 2100 hg (4.620 lb.) 


AUM SKYHAWK 4153 kg 19,137 Ib.j 




8804 kg (14,989 lb.] 


I lie cCXKpil has an 
improved HOTAS layout 


Super Etendard 

Type: single-seat carrier-based strike fighter 

PttWDfplanl: me 49,04-kN (t1.00D-|b. ahrust) 
SNEQMA Alar EK-50 lurbnjet 

Maximum speed: 1330 km/h {ese m.p.h,} at 

high Altiti.cfo 

Combat radius: &aa km [527 mi.) 

Service ceiling; 13,700 rm (44,936 ri) 

Weights: empty 6S€0 kg (14,300 lb.); maximum 
lake-Off 12,000 kg (26,400 lb.) 

Armament: underfusdage and undarwmg 
attachmanta far a variety of ywfip^ons. including 
AM39 Exaoal or ASMP air-to-surfacis mssgilea, 
or AN62 iaciio,il nuclear bombs; Sidewinder t>r 
MATRA Magic air lornr missiles and sockiit 
pods can also bfs carried 

Dimensions: span 9 (>fl ni (31 It,) 

leoglh 14,31 m (47 ft.) 

height 3.86 m (13 (t.) 

wiiKj area £8.40 m- (3D6 sq. ff.) 


Naval |^l &Sr wremtt requUe range rjihu' lliari Tteaigned 

to aiuick at sea level. 1^1 subscnic fwrformalGB *s mane 
import an L than li«jM speed nt nllllude. 


sunn EnuiAttD 


13HQ hittm(8S6m,p.ha 


Rowe- pttwKted by an ATAR 
surtidjet, a sIlQhlty more powerful 
version of (110 tingr ;lI rii'iiUmd engine. 


The 11 Flottille of the AOronavale operates Super 
Etendards from the carriers Clemenceau and Foch, 
which carry 20 Super Etendards. Unit 11F is based at 
Landivisiau and the sister unit 17F at Hyeres. 


■u ;i rho-i ir.jM'n-vi invent to the l fandnnJ 

•■ ■■ '!, '!• .I - l.C:'-! JiiMU lip liC| i|.iv 

HUD) with TV or Infra red irmgtng. 
ii'uls rocervad Iimn im - r;nl<n 

, i ■ Ilif fUM MV'! 41 ,1|l JtK* 

: iljyi 11 no II ii." 1 I IUD 


Left: With new flaps and wing leading edge, 
the Super Etendard has the same performance 
as its predecessor ; the Efendaro' IV, despite 
the extra weight. 


COMBAT DATA 


Super Etendard 




































Aviation Factfile: Modern Aircraft 


Dassault-Breguet 


Mirage 111 / 5/50 


• 1960s design • Fighter/attack/reconnaissance • Upgrades 



A Although many 
larger operators have replaced their 
Mirage fleets, smaller users have seen a 
future in the type. Upgrading existing 
aircraft allows considerable cost savings. 


B etween the late 1950s and 1992, 

Dassault and foreign licensees built 
more than 1,400 Mirage Ills, 5s and 
50s for 20 air forces. The same combination 
of performance, versatility and low cost that 
won the delta-winged fighter so many 
orders in the first place has encouraged 
several operators to embark on upgrade 
programmes. New avionics and weapons, 
plus airframe modifications, should keep 
them competitive well into the 21st century. 
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PHOTO FILE 


Dassault-Breguet Mirage 111/5/50 


▼ Colombia's Mirages and Kfirs 




Brazil’s F-103Es ► 

Mirage IliEBRs flown by the Brazilian air 
force are known as F-103Es. The first were 
delivered in 1972. In 1989 work began on 
refitting these aircraft with canards and 
improved gun and missile armament. 


As well as IAI Kfirs, Colombia operates 
Mirage 5COAs upgraded with IAI help. 
Canards and IFR probes are features. 


A Chasing exports 

Finishing this Mirage 50 demonstrator (a former Mirage 
IIIR) in desert camouflage made it clear that Dassault 
was seeking customers in the Middle East. However, 
the type has sold exclusively in South America. 


A Belgium’s ill-fated Elkan Mirages 

Mirage Safety Improvement Programme (MIRSIP) 
was the name given to an ambitious plan for the 
country’s locally built Mirage 5s. Although post- 
Cold War defence cuts saw the type retired by 
Belgium, some Elkans were exported to Chile. 


▼ Venezuela 

Dassault converted surviving 
Venezuelan Mirage Ills and 5s to 
Mirage 50EV standard with Cyrano IV 
radar and Atar 09K-50 engines. 


FACTS AMD FIGURES 


V Plans by Colombia to re-engine its 
Mirages with American J79 or F404 
engines were cancelled on cost grounds* 

Dassault's Mirage prototype, a much 
smaller aircraft, flew in 1956. 

>■ Mirage 5s were originally called 5Js; they 
were intended for Israel. 


> With an eye to the upgrade market, 

Dassault built Mirage 5QM f 3EX and 3MG 
prototypes to demonstrate new systems. 

>* The first Mirage 5 took to the air in May 
1967; the Mirage 50 in April 1979. 

>- The Mirage 3NG offered fly-by-wire controls 
and Mirage 2000 systems, but did not sell. 























































Dassault-Breguet Mirage II1/5/50 






COMBAT DATA 


Mirage II IS rocket-assisted take-off 


■ FROM CONFINED 

SPACES: Swtzoftancfs 
■-nr force laces ^nioue 
changes sn its day-to- 
day opera hems in tt 
■small country trial has 
limited areas of vat land 
on which to construct 
airfields. Its Mirages use 
thrust augmentation in 
order to take off from 
short runways. 


■ RATO BOTTLES: 

Standard- fit an 
Switzerland's Mirage 
lll$/RS and BS are six 
rocket- assisted lake-off 
(RATO) bottles under 
I he wmg cenlre-seclion, 
Will the aircraft 
engine producing 
maximum thrust, the 
bottles are lit and burn 
for a set duration. 


■ SPECTACULAR TAKE-OFF: 

When used cm a lightly loaded 
aircraft the result is spectacular. 
This aircraft is seen during an air 
show climbing almost vertically 
from the runway after a reduced 
take-off run with a minimal load. 


PROFILE 


Dassault’s delta 
lives on 


II u: Mirage I HIT [Ik* main 
cNpoiT model of the 
_L original svrk's, remains in 
: vice r\ irh Argentina. I5r.:/ eL 
' • i -ran am I hv Ir/iTlaml. The 

i liter [wo also 1]y the IHR 
i l onitaissaiicc \ ariam. along 
y. idi laanet- and Sc nidi Alika, 

V ii j 1 iltal»i, Aigcnin 1 : 1 , t .1 ujo. 

( -Ii iinhia, 1 \\\ pi, f >ahon. la na, 
i fan, 1 Vru and /.ain' si ill use 
iI n 1 Mirage v ( Tile and 
\ . m'/acla fly Mil a-u- si k 

More than h ill' file air It invs 
p-, ilmg the various im aids 

I'..!\o seleclcd Dassault npgnuh'v 
u avionics options incku'lc 
I up displays, inertial 
luisigulion sysLcans. hands cm 
I hn >ttk- mil slick (\ IOT AS) 
cnnlrots. and a muJli inode radar 


and c*r laser rangdiruk r. Canard 
forcpkmvs improve lake-off and 
manoeuvring performance. 

Chile addocl new radars and 
air-io-aur missiles to its Mirage 
50 s with the help ol Israel 
Aircraft Industries to product 1 the 
Panteia, and IxHight IS 
e\-lkTgian Mirage As upgraded 
in tdknn siandard. 

IAl has helped (’okmjhia and 
Argentina upgrade die it Via ages, 
ihe (.olemil dan airerali having 
Klir style <. aua.ivl.s as well as 
improved ,ivi<inks. 


Below: Peru's Mirage 5Ps and 
5P3s have been refurbished 
by Dassault with distinctive 
fixed in-flight-refuelling 
probes r Magic 2 air-to-air 
missiles and new avionics. The 
avonics include a new radar- 
warning receiver (RWR). 


Above: Switzerland’s Mirage HlSs are 
tasked with air defence. Survivors have 
been upgraded with canards, new 
avionics and other changes. 

The Vluage Lmiih wifi mma hr 
for many years to t nine. I tanks 
Id upgrade pm kages lhai 
produce a modern warplane t 
hat i ii hi < >f a i n-w ,:i:ciali s j mho 


Mirage 50 C 


This aircraft was among the first Mirage 50s built, as 
part of an order for six 50s delivered to the Chilean 
air force in 1982 and 1983. All were operated by 
4 Escuadron of Brigada Aerea 4 at Santiago. 


Local locbnoicigiuol expertise has been used In I he Ranters, namely a 
' i ntp in In o;i kxt I tWH if I^iqi M ;h i f||| nnh I i: I, j j'Uj < * I • tb in oh if w-ir ir,«: ir s. 

the 1 armor dervekjpad by FNAFR (Etnprasa Nookral cle Aeron;-,iuiicra dn 
Clue. A numtHir of Mirage upgrade programmes have been undertaken 
ncasiy in m vh rinney mid lake uiv r tagu ii technology transfer. 


I kafr I o:_i,i" h programme so upgrade the Ctwfeen 
.. . ' eel to Par tarn | Panther) standard in Ibe rral- 
• VVn 1 1 assisiai ich fr< in t 1®r*M Air I m 3ft Iru li 1str m 
LMj. me atflramG i$ being. duo: |cvJ (inch n.Jn tg i« M 

al iianJ loreptanss] and new avionics am 

i 'e -1 id tiling.. i viC i im Aoi er^pnod Kft 

i ,i n hr k 11 irobkura I aivt i slewed il is pro jrs ... 


Canard kne^anes attached to the engine u;r iniakes are a 
commonly specified addition to upgraded Mimgc-11C, and 50-s 
Oil SJifl Par'rk mi, IAI ■ dt *4 ul ]r %>r I lixnl-. m.|r;k uitM-rr if A i 11 h :y 

di'arnalicjilly reduce tuns and improve nlanotxjvrjbdiLy 


Mirage 5DM 

Type: single-seat Inlefceptor/lightfif-homfrar 

Powerplanl: one 70.82-kSS£ (15,930-1 b.Ahrusl) 

SMEGMA Atai 09K-5Q afterburning lurbofel 

M 3 Ximjm speed: 2338 km/h (1,450 m.p,h.) at 

T2,000 rn (39,000 ft.) 

Initial climb rate: n.160 m/mlh (30,614 r.p.rn.) 
Combat radius: 1315 km (015 mi.) on a hl-hl-hi 

interception mission with two air-lo-arr missiles 
and Itiree dmp tanks 

Service ceiling,: 10,000 m 159,000 ft.) 

Weights: empty equipped 7150 kg (15.730 Ih.j: 
maximum take-off 14,700 kg (32,340 lb,) 

Armament: up io 4non kg («,aon lb.) oi 

ordnance 

Dimensions: span 8,2? m (26 li 1 1 ir>.) 

length T5,56 m (31 It. I in.) 

hajghl 4.50 m (14 ft. 9 in.J 

want] urea 35 rfr (377 sq, ft.) 


Chile pc I g (natty look delivery el 
eiqhi ex-Armte de I'Air Mirage 
5F:-.. bought beck t?y Oassa^t 
ard rebuill 10 50FC standard, 
Six new imild Mirage 50Cs. 
wish -xrati radar, rosiowed, along 
with a pair □( two-saat SCDCfi, 
lbs latter willl Alar Line engines 
(as filled id Mirage Ills and 5s).. 




m( 






\ 


\ Gh4Fs Mii..nje 50a were believed lo be 
Quipped wilt 1 Agyvc miAF-mod# r t idai. As port of the 
j'i*era upgrade a i-m ) plug is aiserieo u mo 
■vs ahead of the cockpit Id make fonrn far avionir:s 
BqiApr: . k _: a new EJLsif EDM-200IR radar 


Drop tanks at 600-lilru 1160-gal. ( capacrty ar^j a common Mirage store. 
Rafauili aircraft ore often able 10 carry Inter, raofie capable 'variants of 
standard weapons systems, ioebdirg air in-air rriragiles. Agava 
radar-fK^rpped rnachinea can often carry Fxoc .^1 sntl ship r 


Mirage bOs derive Iheir ctesignaiion Irom she 3NFCMA 
Acar oyK-50 engine tilted 10 wtrat is otherwise a siandard 
Mirage 111/5 asrframc?. Tnc fiflerbunung 09K-50 was 
or.if 'lolly titled 5n the Mir.iyn Fl and offers more Ihrust. 


COMBAT RADIUS 


d.i nji* Ii.i;j •iHver been a ^Irar^lh of |i ■■ MiriiyF! t.inuly. IIsough 
'■ | Hi; I rulin'; ii..:!;«ir «u 1 1 n-.- ii-ii-i * Hum IK* M,iknyrin f: i ir.--vii h 

’- ! I . ; 1 / ill PLCAl ■. .Jagiui I 1 . 1 -. 1 |L1 pur «:i-n3 i|r.',i1m ... 


■•'IMCES 


bStlkm |40U mi,] 


IR-27K 'FLOGGER-D' 540 km (335 ml.) 


IAG.JJAH INTERNATIONAL 





















































Aviation Factfile: Modern Aircraft 


Dassault 


Mirage 2000 

# Air superiority • Low-level attack • Agile dogtighter 



A Although it is 
called a Mirage , f/ie 2000 shares 
only a shape and a name with its older brothers. 
It is far more capable than any previous Dassault 
fighter, notably in terms of its weapons fit. 




I n ‘clean’ condition, whipping through 
the air without a clutter of weapons 
under its wings, the Dassault Mirage 
2000 is one of the best-looking fighters 
ever built. This third-generation Mirage 
dates from 1978 and carries powerful 
radar, cannon, missiles and avionics. 
French pilots praise the delta-wing fighter 
mostly for its agility, claiming that an able 
pilot can fling the Mirage 2000 around as 
tightly as fighters like the F-16 or MiG-29. 
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PHOTO FILE 



Dassault Mirage 2000 

▼ Magic attack 

For dogfighting, the Mirage 2000 is armed with the MATRA 
Magic infra-red missile, a short-range heat-seeker. 


Strike role ► 

The Mirage 2000 can fire armour- 
piercing AS30L laser-guided 
missiles for pinpoint attacks on 
surface targets. AS30s were used 
with great success by the French 
air force during the Gulf War. 


Long-range missile ► 

The advanced MATRA 
Mica missile will give 
Mirage 2000s the ability 
to carry out medium- 
and long-range ‘ft're-and- 
forgeV engagements 
against other aircraft. 


A Filling up 

Without external tanks, 
the Mirage 2000 needs 
a fill-up from an aerial 
tanker to stay on 
combat air patrol for 
any length of time. 


^ Reliable turbojet 

Power for the Mirage 2000 comes from 
a single SNECMA M53 turbojet. This 
relatively simple engine is reliable and 
performs well at most speeds. 




FACTS AND FIGURES 


>■ The RDF radar was test-flown in an old 
Mystere fighter-bomber, and Ihe M53 
engine in a Caravelle airliner testbed, 

>■ The French fighter wing at Dijon began 
receiving its first aircraft in Apdl 1983. 

>- The two-seat Mirage 2000B trainer made 
its maiden flight on 7 August 1983. 


>■ India operates the Mirage 2000H fighter, 
armed with MATRA 530D missiles; it is 
known locally as the 'Thunderbolt 1 . 

> Finland, Iraq, Jordan and Switzerland all 
considered buying the Mirage 2000. 

>* The Mirage 2000s serving with Abu Dhabi 
are fitted with Sidewinder missiles. 































































PROFILE 


COMBAT DATA 


MAXIMUM SPEED 


COMBAT RANGE 


INITIAL CLIMB HATE 


i Dassault Mirage 2000 

t__ 


AIR SUPERIORITY: 


moan ihai in wef 


famtWrtWPT and 




The Miro^20Q0iahK^ly 
tnaflWUvMWn, French air 
Torco pitots ckiirn fhut in ,i 
duqhght il ia h match tew 
any potential enemy, up to 
and iocIlh J ir-^g tha nupf'iti 
MiG-29 'Fulcrum' 




The- Mirage *s one of 
ihiJ fflSieai‘climbing 
lighters m Uni war'll 
II cannot match lh» 
,:iln Ihfinks 

Ig Ihi? imrrwfiue power 
at Me Russian 
Ughlai y twin |«tK. 

It can, however, 
climb faster ihan 
irni Am&nr-sn F lulling 
Ffllcgn, nil hough M 
cannot carry as 
heavy 01 varied a 
weapons load. 


Dassault’s 
deadliest fighter 


liqiNlArm 4 
»vxjpecloe 


to bn iblo to pnn 
rim Mu.MM' 2000 


.. 


MIHMH HDD 
IT, ft*' fli-'mln 
(55,7T* t\ p,m.) 


F-16 FIGHTING 
FALCON 
15,250 m/mfn 
(50,033 t.p.m.) 


■lulti-mission Mirage 


INTERCEPTOR: Thn Mlrnqi* 2000 
ir* i t«wgrutd to 1 ?►>tomi F ranee 
,f i air attack, nrrtj hr, frmt rmutuem Its 
rloior wri^my bambtfr** 


11H * MirQip* tnjf, jii »ou:«utH>nat 
niirnb rah* :md can reach n 
htriflhi o< iFj.coo m (49,200 rt i 
within fnui mmules of take -off - 
This means H should he able 
to intercept any bember 
currently in ssmee 


ImrizontuI nil. the Mirage iOOO 
uses L'ly\ons ji llu U.iiling edge 
of rLs wing. The result i.s one of 
the world's mosl successful 
cJt'lui-winged fig]iters. 

This is very much a pilot's 
aircraft ~ a Top Gun' in the 
world of modem dogfight ing, 
esjxvi:ill\ when armed with the 
J missik'. The Mirage 
,.f J< 10 lias 1 na diik' a p< >pubr 
export iieni. seizing with Aim 
I > 1 1 a I > >. ligvpl, Ki.uk c, (irtrtv, 
liuli.i and lVni. Known it n' iis 
air-fo air prowrss, the Mjiuge 
illfKi also has eonsitleralT- air- 


The Mirage 2000 showed its 
mettle in the Gulf War ; although it 
was never engaged in combat. It 
might have been exported more 
widely if it had not been so much 
more expensive than the F-16. 

m *gnmjKI eapalMily A 
sun, esshtl i\\ i i-se 11 i amei 
\ .11 i n it has , ,]sn been elevrli ipc< I 
into hraruvs Mum go idtKIN 
nuclear sii ike aim aft. 


v. 1 I : . : I ;: 
iwlge COrtSteting 01 two 
.-wfje slats, which ara 
deployed <Jur ng h:t.$n 
angte-of-anack 
manoeuvres. 


Hie Mitatgc 20Cn> <s toiler Man -,\q great -ival, the F-1C. sira:ii the 
AmRfiftiri jet lacks (he v arable ii’latas which maximize 
suporsanic perlarmanc^?. The MlG’29 is-taster silil. primarily 
lAanks co lhs vastly ge-ealcr ixwer available from ri& twin eng,ines. 


A pair ol DEFA 544 30-mm cannon, aocii w>lh 325 rotmds 
at ammunition, is boused in the wingroot-s. This gun can 
fin bursts at i.soo rounds per minute for a 2 Md-alr 
eng^emente and at 1.100 rpm fw air to-ground firing. 


Modem fighter jircr uft 
luivw GOHKKlar Jihly 
rpcilor -ranges ihon 
their immediate 
prsdeceasors. and 
fighters Hku Llto Miragu 
20 tXi can carry 
r.ici; liciinl strata Scads 
over great djatanc-as. 
Hbwuvar, ifio tfXttfUduji 

use of aiietburnlrsg cots 
their fringe conanferably, 


v ■ :ockpi1 ol II n 1 I, He :-i 
Mi. ipi 1 IT K ;u v; in;'ml:: h?;Mlam 
I iri iimill luni Jkhi ilsfduy 
■ an ffl b. IT .* ;■ I 'll.-. I- I 

i i iy rirnl a ll hri.il 
wtriMfUi :iiTem‘l 


ie '.,iiJ -ir a THomSfjn-CSF FIDM 
-f.,jlii-nwdg set. with grouxi rnapp>ir^. 
ur-seasch and iniencepfion, rYiariiinr® 
at lac* and lerran avoidance modes. 


Semce ceiling; @.900 m ( 59,000 ft ] 


Weights; eiripty 7500 Kg (16,53.5 lb,f: loaded 
17,090 Kg <37,479 lb.) 


Armament: two DEFA 554 30-mm. cannon with 
125 rounds 1 'itvr gun; MAFRA Magic 2 air-lo*aif 
missites: up lo 4500 kg (9,920 lb.I o( bombs. 
rocKets or AH MAT anlTradiaclon missiles 


A lixed sire we v- liMed on 
" s<ngjne Wet fairing. This 
conirols fuselage air vortices 
ui high angles af attsdt 


Dimensions; span 9.10 m (29 ft. 1 1 *n.\ 
length 1436 m (47 ft. 1 in,] 
heigh) 5 20 m £17 ft 1 in,] 
wing area 41 rn (44 3 aq. It,] 


I 'M i. : 

Mmti.jif M'Oi; I vis l.in jc 
elevof’i:! fill roll and pi!v:n 
Cdnirol. Cilrboti-fitJHJ 
spoilers arc nkULHiEed do 
the forward suvlmii al ?1 vj 
wing. Trim dhange is made 
aLtlornalicarjy by the flpghi 
control cornpuser 


Mirage 20000 

Type: smgle-seai tighier 

Powerpfant: one Snecma Msa-F^ turbofan 
rated at 64.3:1 kN (14,475 lb. Thrust] dry and 
95,1 2 KN \2 1 r 40Q 3b, Ihmrst) with aflefbiufniftg 

Maximum spued: Mach 2.2 ar233@ km/h 
(1,453 m.p.h.) at 11,000 m (36,000 ft.) 

Ferry range: 3335 km (2.Q72 mi.) 


Mirage 2000P 


The Peruvian air force was the third customer for the 
Mirage 2000 ( with 12 aircraft serving with Escuadron 
412 at Base Aerea Meriano Melgar, La Joya. The unit 
operates in the ground-attack and air-defence roles. 


Tho largo avorlies suite is 
carried in (he fuselage spina It 
includes a SAGEM. LIUS 62 
1 artist navigaixin plaiform a-nd 
;i"■ ‘i ■! untestedCERVAL radar 
weming n&oervsr. 


Ttia uirframa is mostfy 01 
ImditwnaJ alloys, but 
certain structural atuas are 
made I ram titanium and 
■:.ree< and exiensive -use is 
m,^dD ni borarvepoxy and 
cacticn liijru jhicpijK. 


75 





























Aviation Factfile: Modern Aircraft 


Dassault-Breguet 


Mirage 4000 

• Interceptor and attack prototype • Mach 2 performance 




uift as a private venture experimental 
prototype by Dassault-Breguet, the 
twin-engined Super Mirage 4000 
drew on the experience gained in the 
development of the single-engined 
Mirage 2000 fighter. Capable of a speed 
exceeding Mach 2, it had the potential to 
be a worldbeater in its class. Budgetary 
cutbacks and the very high price tag of 
the new Mirage meant that it was not 
placed in production, despite its capability. 


A Powered by two SNECMA M.53 
engines, as fitted to the smaller 
Mirage 2000 , the 4000 prototype 
attained a speed of Mach 2.2 with 
ease on its sixth flight in April 1979. 
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Dassault-Breguet Mirage 4000 


A Mock-up first 

Prior to assembly of the prototype, a full-scale mock- 
up was built , It was unveiled in December 1977. 

▼ Eight-tonne bombload 

The Mirage 4000 was able to carry over 8000 kg 
(17,600 lb.) of bombs, missiles and other equipment. 


A Delta wings 

The third-generation Mirages 
returned to the delta-wing design 
pioneered in the Mirage iil/5 family 
of the 1960s. 


A Mirage 2000 and 4000 prototypes 

The prototypes of the Mirage 2000 and 4000 flew within 
a year of each other, the former in March 1978. 


▼ Composite construction 

In order to save weight, extensive 
use was made of carbon fibre 
and boron composites in 
structures including the fin, 
rudder ; elevons and foreplanes. 


FACTS AND FIGURES 


> The Mirage 4000 design was heavily 
influenced by the cancelled Mirage F2 
low-level attack aircraft. 

>- As many as 14 air-to-air missiles could 
be carried at once by the Mirage 4000. 

>- The prototype broke the speed of sound 
on its first flight, achieving Mach 1.2. 


> Although a very capable aircraft, the 4* 
offered little more than the smaller 200 
considerably greater cost. 

>■ Despite funding from Saudi Arabia, the 
type lost out to the F-15 and Tornado. 

>• Airbrakes are fitted above each wirrgroot 
leading edge. 










































































Dassault-Breguet Mirage 4000 


PROFILE 


Dassault’s big 
delta prototype 


F ixing for U ir first time on 
9 March 1979 . (he Mirage 
-IiH)() was a twin-engined 
interceptor and low-altitude 
irtack prototype in the 20 -tonne 
i lass. With a delta wing 
plan form and canard ioreplanes 
tin.* Mirage M-UO employed 
i K hv wire c:nitu>ls, I ail was 
a ' < nupaiali\eh simple design 
\ ih ease of immiemmcc on 
|( >rw .ml airl ields in mind. 

Its overall diiitenshms pm 
i midway Ixdvvcrn llie size 
' 'I die 1' 1 i ftuncai and die 
1 ' A - 1 H 1 Ion us I he ,iircratl 7 
iwin engines provided a ihrust- 
lo-weiglii iai uj greater than 1.1 
ils original interceptor form 


Mirage 4000 


The prototype Mirage 4000 took to the air for the first 
time in early 1979. Despite an aggressive sales 
campaign by the makers, the prototype 
remains the sole example. 


The generous nose profile 
enabled the installation of a 
ttfl-nn ( 31 -inJ radar'dish which 
uMcred an ■.■Elective range of 
120 bn 1 7 S mi .). 

Computer projection placed 
rhis apparently outstanding 
pcrhimiantv ahead ol any other 
iighlei m its class. Indeed, when 
tine project was first announced 
in December 1D7S the makers 
boldly assured polenlial export 
eustoiners ol the Mirage iOUOs 
siipei torit\ m er any similar 
HireTall in pr< xliiction or 
under development. 

Although an operational 
version was envisaged, Dassault 
hoped to sell (he type in export 



Above: At an early stage of 
development the Mirage 4000 was 
known as the Super Mirage Delta . 

markets a.s well as to the Armt'v 
de I Mr a-- a replacement for 
die Mirage \\ bomber, but 
orders did no| malemliM-, 

Wlial wa , destined to Is- ihe 
sole prototype has been used ax 
U ‘cl'i ise plane' during Slight tests 
of the new Dassault Habile 
ad\ anecM i s Jinbai aiic raft, the 
successor to Ihe .Mirage family. 


Above: The prototype featured desert camouflage 
while flying in the Middle East , Despite the success of 
earlier Mirages in that region, the price tag of the 
4000 deterred buyers , 


Td prpvK lu ijy.tr,i fufll capacity, line 
faSftn nl the 4000 contains a fuel 
lanik: Oliver tanks are found m the 
wirgg and fusetaCjc External tanks 
can also be carried, 


A two-seal version of ihe Mirage 
4 IXXJ was under study by 
DussaufaPrfig<JOi, but was not 
buSt 


IhB 4tXX) ir. tl in Middle East. For 
ittles tears m tlie il IhOrGfom 

earner! fi i lo'-i* -it' ci'ii'iKXjfli.Hju. 


I gowJMlul hi) um 111 

II h ill i -i li:::. i : :.1 S Co . 1 * m ■ . , 

lluil fitted to the Mirage 2000C 
11 'llirt |||>tix. 


L,. 


' " r-o aOCXyf flight CGUZlC 
=.yslom has buen used as, a 
lechnotogy denionsiratbi for 
Kip Rafale combat afccrafl. 



Proviso 1 was enad& for two 
DEFA 30 -fntt cannon and ui> to 
I 1 pylons tor external Stores, 
incftxling weapons and fuel tanks. 


MATFlA Magic nussifes were 
among the variety of guDo-air 
weapons wfuch tfve AtiDQ could 
>..sny icjr snll defence. 


Power was prbvWted by two SNECMA M .53 
(udbolart engines, which gave the 4000 a 
thrust -lo-weigihi ratio in the same class as 
lhal Of Ihe f -15 or Sukhoi Su- 2 . J 


he Dassault Mirage family 

I MIRAGE Ml/5: Tills Mact! 2 delta-wing I MIRAGE IV: This war. a sealed up, 

riituj and Fighter-bomber provided the core of twin-engined Comber version ol the Mickji.- 
Oil Ftench eir fames m the 1960s and; 1970s della, designed with a nuclear capability. 

1 nti won large foreign orders. The prototype lirs.1 llew m 1959 


H MIRAGE FI; The second-generation Mirage 
multi-rote ru r;: i; it i intended to igpkny* the Mirage? 
III and 3, Ihe FI discarded the delta wing fbr a 
more conventional layout. 


■ MIRAGE 2000; Fly. by-wire con I rota solved 
(he handling problems found In delta-winged 
aircraft The prototype flew m 1970, and fighter, 
□Hack and reconnaissance v-areions tollowed. 




_ 11 



j 


2g.. - 


Mirage 4000 

Type: single-seat multi-role combat aircraft 

pQwerpfanfciwo SS.13-KN (21 t 4GQdb. thrust) 
SNECMA M.53 afterburning turbofans 

Maximum speed: 2655 km/h (1,650 m.p.h.) 

Iniliel climb rate: ib. 3Q0 m/mfn (60.039 t.pm) 

Combat radius: 1850 km (1,150 mi.) 

Service ceiling: 2O.OD0 m (6S,600 ft,} 

Weights: combat 16,100 kg (05,494 Hj.) 

Armament: over 8000 kg (17.630 lb.) or external 
si Ores FnclutJing bombs, rockets, rur-to-air and 
air-lo-Surfaee missiles and cluster munitions 

Dimensions: span 12.00 m (39 ft. 4 m.) 

length 1ft.70 m (6 5 ft. 4 in,) 

wing area 73 m ’ (766 sq, fl.) 


COMBAT DATA 


MAXIMUM SPEED 


A top speed of uvor Mach ? \s a nnrs^siiy lor a modem, 
luny tii.’igi-. JiiglL-.ilWiiflri intitraopror d-.^ifriisd to deluKit wawo 
o< bombora or nni»Sfi mis5ifes. II ■ : 15 Lind Su-27 neproson* 
Hip riiost capable inlerceptarj Sn 

V ms hmtb |1 ,rn n.p.H .1 


f-ISCUtllLE 2i6S5i(im7ij1^5[|ra.p,E].) 

Su-27 'FtANKEff Z350 km/h d ,4W n J.k.j ^ 

ftn> liipQti i( fhn Sukhoi 3u• ?'J (olii?cts Him i-i/o jiid luuJ aaiiytng 
:..<r«n;;ly of ar iiirvuiK :.i d«ler»d Ll'" v*r4 fin'-.i ol me 

Sovii/t Uniurt IK« i l rl ,‘xsnnl r.ic.ionifr 1u/ Hu; China, has 

similarly longa areas lo patrol. The F - IS snd Mirage 4D00 OAfTy 
Hi*; ■ ,tnv- h\<u laad, w4h iMiik’j, js -n Su-57 c: ji rnlocuLiiy 



CLIMB RATE 


(n1urce(Xnr3 near! 
ie be a43to to 
dimd qutckl-y lo 
Hi.? flhbjria 
illnciung niFCiah. 

A power-fii-wRiqhl 
i' ‘ ■? 

ifiiifi I T allP',Ti 
axceJIrjni renes o* 
climp. All ihsee 
lyfjefi have twni 
tmglnes wtiieh 
(jlvo Ihe uirwrtll 
Qxctjpllnnai power. 
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Aviation Factfile: Modern Aircraft 


Dassault 


Rafale 

• Lightweight fighter • Multi-role • High-technology construction 



D assault’s Rafale is a proud symbol of 
France’s independent spirit. Refusing 
to rely upon other nations, the 
French are staking their military readiness 
on this superb machine, one of the best¬ 
performing combat aircraft in the sky today. 
Because nothing was spared in putting 
21st-century technology into this futuristic 
fighting jet, the Rafale can outclimb, 
outmanoeuvre and outfight just about any 
warplane now in service. 


A With pilots such as Guy 
Mitaux-Maurouard at the controls, Rafale has 
thrilled crowds at major air shows with its 
exceptional agility. The first flight of the 
technology demonstrator was in 1986 . 
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PHOTO FILE 




A Carrier fighter 

France’s navy was desperate to 
replace its ageing F-8 Crusaders 
with the Rafale M. 


A‘Discreet’ warplane 

Air force operational 
versions of the aircraft are 
known as the Rafale O, 
the ‘D’ standing for 
‘Discret’. This word is 
meant to emphasise the 
stealthiness of the 
fighter. 



▼ Engine testbed 

The Rafale A testbed 
aircraft at one point 
featured two different 
engines: a French 
built M88 in the left- 
hand side of the 
fuselage , and a US- 
built F404 to the right 



A The Rafale family 

The three operational 
variants will be the two- 
seat Rafale B (leading) 
and single-sea t Rafale C 
(foreground) for the air 
force > and the Rafale M 
(background) for the 
navy. 


^ Agility unlimited 

Rafale’s power and fly-by-wire 
electronics make it 
outstandingly agile, able to 
defeat any current service 
fighter in a low-speed dogfight. 



FACTS AND FIGURES 


> Composites and new materials make up 
SO per cent of Rafale's weight. 

> The twin-engine Rafale has 16 times as 
much power as the Mistral, an early 
French jet fighter. 

>* To decrease combat workload, most Air 
Force Rafales will have a crew of two. 


>■ Rafale was the result of France dr 
out of the European Fighter Aircraf 
project in August 1985. 

>- The prototype Rafale A made 865 t 1 ■ 
flights before being retired with honours 

>- Naval Rafales will serve aboard the 
nuclear carrier Charles de Gaulle* 
















































Dassault Rafale 


PROFILE 


Vlulti-mission 

workhorse 


the 


T he Da.svmh K:ilaU 
iii cnmlvil;ini of 
it imorrou , cniMied by 
ay's cop scientists. Wry soon, 
one Lind twoseat Rotates will 
rise to Like command of the 
kv as ITuniv's na\a and air 
I axv press these dart-shaped 
jets mto ;k tic m from earner 
i : i ks and aidlekis. Jhanks to its 
.uh'ftneed propulsion and llighi 
i i mi I'ols. I hi 1 Hal ile ran swik Ji 
11 , ths ahruptfy in mil 1 air. The 
I iilail i, an steer irt one direction 
,.i,i I poinl his nose to sftool in 
,i1iollier. making Jl look as il the 


Rafale is flying sideways. Or il 
van snap into a IH'T turn in less 
space than any other fighter. 

NX nli this super agility, a Rafale 
pilot can rapidly get the aim on 
his opponent. The pilot's head 
need never leave his quarry as 
Ik- manipukiuo his aircrall into 
firing position using his head-up 
display and voice activated 
controls. Then lie < an launch 
several missiles oi dose in for 
the kill with his rapid-fire T> 
mm cannon. 1'he dnrl is likely 
to he out in seconds, with tile 
Ra I ale the easv victor. 


Rafale M 


Designed to replace the ancient Vought F-8 Crusader 
aboard French carriers, the Rafale M will also be used 
as an anti-shipping strike and reconnaissance fighter, 
eventually also replacing the Super Etendard. 


Rafale is oovaaeiJ by a pair 
of SMEGMA M88-3 
lightweight turbolans, each 
delivering aroi,™ 86.99 kM 
[19. sro lb ) of thrust with 
afterburning 


n I 1 lit!': l ilurfslk: cockpit w4l 

ilolly bu iruii'.iCci tu aeliiw 

tl i+r pilot Co activnlo soma 
■ >1# by voice atone 




The French air force is getting a mix of one - 
and two-seat Rafales . The h,vo-seaters will be 
used for both training and for difficult strike 
missions where the extra crew member is vital. 


Fitted just forward by the 
main della wing are Hie dU- 
moving swept fonep&nes. 
Constructed mainly of 
carbon imm. may give 
added manoeuvrability. 


i s .... i :■ , • ■ A - 

Systems |.xjur la pitMteclvuri I lex;In-n ihliji : 
i i n r:.i [qus tos Reryohnemants Art worses 
- a highly aulomaied &JeclfCX* 

I 'ii election system wtuuM includes ruder 
waning and Infrared warning sensors, 
&& wall .-is mdnr (.iminc-is and - } V r J itd 
flan* dispensers. 


JU-J 



All Fbih-siu variants will be equipped 
.--'.ih an ekv.lr ai.^ally- icannod multi- 
■ iDotton radar wnh fu i 
ar-io-ar and air-to-ground capability. 


7 nr.' nnval version of Raia«o roc .j ur n.i-.x: 
t&ssa gear. Compressed before launch, <1 
extendsexplosiv^y. kicking trie lighter's 
r.. il io uir as it leaves the deck. 


In (he air-to-air rote, the Rafale can be armed with 
up to eiohE MATRA MICA advanced mMo-air 
missiles, or wiir ox MCA % arid (m) short-range 
Mogc 2 dogfitjl it .m-:rV- on wnijlip launch rails. 


dale M - jumping from the carrier 


'M-UP With the nos^winwfl etmt 

upn* 5 anKf to itv minimum extetii 
Riifnfti runs up Jls **ugin« 10 lull 
■ r T nnd Ifien is hurled down the 
k by a powerful sledm catapult 


i 


SKI JUMP t»h, .. . 

will be ••ipjiflisoil wdh a t/tvin »> lump qf 

me end of the catapult whicrh {MUth*** il-r? 
Rflfntu into ion un The rainp will rtrtruct. Icj 
. illow other typee 10 ba munched 


O 


JUMP STRUT: A* flio 
jw;iLift flit* lh» lump Htn 
i-onpiwflwj nos* gortr 

springs out io (its 
maximum extant, literally 
jumping Ihe fighter into 
the air at i|s most 
eftpoeni fow-speed angle 
□I attack. 


Rafale D 

Tjpe: smote-seat oir combat fighter 

Power plan*: two RS.EmN (iu,5704b. ihrust) 
SNEC.VIA Mb-8-3 lurbofans with afterburning 

Maximum speed: LM25 kmfli (i,320.m.p.h j at 
1 1,000 m 136,000 fL) 

Combat radius: M00 km (6&4 ml.) with typical 

weapons load; 1500 km (902 ml.) pir-Lq-air 

Service ceiling: 15,200 m {49,070 ft.) 

Weights: empty about 9100 kg <20,060 lb,): 
maximum loaded 21,500 kg (47,309 !b.) 

Arms merit: one 3fl-nim GiAT-buitc defa M 7 $ib 
cannon; up to 0000 kg (13,230 lb.} of air-io-a«r 
and air-to-ground ordnance 

Dimensions: span 19.90 m <65 ft. 3 in.) 

length 15.30 m. (50 ft, 2 m.} 

heighl 6,91 rn (22 ft, 6 in.) 

wing area 46 m 1 <495 aq, ft.] 


COMBAT DATA 


MAXIMUM SPEED 


TJut rumr'nl ^fir^r.-iliors of tighlars ,srs nol as laal as thtMr 
immediale predecessors, but thanks lo advance If) anglft# 

; v v- -y c. 1 iiKvi'ium i-.igh speed toe much longer penods, 
rsstflcting the ncec for ivel-guEzting aftenTburners. 

RAFALE 

2125 km/h (1,320 m.p.h.) 

EF 2000 

2125 km/h <1,320 m.p.h.) 

F-22 RAPTOR 
2000 km/h (1,243 m.p.h,) 


INTERCEPT RANGE 


TTid (tain,!' ,ind 113 C^MMernpgr.-wias will bti Qxpeclad lu fly many 
^Hqring nsisslons. In Hie iniorcupi or long'range alMHipadorMy «ts, 
they will t>e «ble to tty vury kmg distances lo reach their targets. 


RAFALE 
1MU km 
[332 mi.) 


► SiS 


F-2J RAPTOR 
22 UL 1 kill 
(1367 mi.) 

1 (684 rnkjl 


Siealtn iechnoicgy has revolutionised an warfare for thusa who can 
afford Jl, and all now lighters rnccrpnrflle Ilia uxpnnsive nnv 
fcaium. Operaiionol Rdfatas wiH be v*r/ sitxtirliy, d| not aa eluoivb 
m Ihe crwtty Americer f-22 
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Aviation Factfile: Modern Aircraft 


Dassault 


Atlantique 2 

• Maritime patrol • Anti-submarine • Shipping strike 




D eveloped on a multinational basis for 
NATO, the Atlantic was created to 
shadow and, if necessary, attack the 
Soviet Union’s imposing naval fleet. The 
Dassault Atlantic (Atlantique) has evolved into 
two generations of highly capable maritime 
patrol aircraft. Today’s second-generation 
Atlantique 2 makes use of advanced 
technology to cope with undersea and surface 
warfare threats of many kinds, threats which 
persist even after the end of the Cold War. 


A Always a force to be reckoned 
with at sea, the multinational Atlantique 2 
has matured into a sophisticated 
sub-killer with a highly secret sideline in 
intelligence-gathering. 




PHOTO FILE 


Dassault Atlantique 2 




European defender ► 

Designed originally by Breguet, 
the Atlantic was built by and is in 
service with four European 
nations. Only France operates the 
new Atlantique 2. 


Heavy load ► 

This Aeronavale 
Atlantic displays the 
aircraft's capacious 
weapons bay which 
typically holds air- 
launched torpedoes 
and depth charges. 
The smaller doors 
aft of the bay are 
used to launch flares 
and sonobuoys. 


^ Computer cockpit 

Every part of the Atlantique 2’s 
avionics has been upgraded along 
with pilot-friendly screen displays 
replacing the plethora of dials and 
switches found on the original 
Atlantic. 


A Flexibility 

A typical mission load 
comprises torpedoes, ir 
to-surface missiles and 
more than 100 sonobuoys, 

J 


◄ ‘Nouvelle Generation’ 

The latest version of this long-serving warplane is 
one of the world’s most sophisticated maritime 
aircraft . Designed to hunt submarines, it can also 
carry a wide variety of high-performance anti-ship 
and anti-radar missiles. 


FACTS AND FIGURES 


>- The Breguet Br.llSO, which became the 
Atlantic, entered service with the French 
and German navies in December 1965. 

V Originally the ANG (Atlantic Nouvelle 
Generation), the Atlantique 2 entered 
service in 1989. 

>■ French Navy Atlantique 2s will serve well 
into the 21st century. 


> The Atlantique 2 can detect and attac 
ships or submarines with missiles, dc; L 
charges, bombs or torpedoes. 

>■ The Atlantique 2 lias a chin-mounted 
infra-red turret and revised wing and 
fin-tip antennas. 

>- Other proposed variants include the 
Atlantic 3 with upgraded engines. 


























































PROFILE 


NATO’s multinational 
sub-hunter 


T he- f);lxs;iull Alhinliv was 
ihv result of thinking 
which dates hack n> the 
lhS0>. when it was lull that 
I mg-range ovuruaiur patrol 
tnight bust he carried our by a 
standard aircraft shared among 
i!r Western Humpean Allies. 

Thu Alkmiie I first flew on 
2 I < )ei( )!xt I 96 I. and while it 
was not accepted hv all Allied 
counnies it Iks ame the 

! utcklxmu * if maritime 

operations in I muv, tjernniny 
and Italy atul lias also been 
adopted IPakistan. 


Atlantique 2 


With its very thin wing and 
enormous fuselage, the Atlantic 
has the ■'laying power for anti¬ 
submarine and other patrol 
missions nf up to 18 hours, The 
pilots have great pow er and 
flevibsltly at their disposal, and 
crew members liave ample 
space for work and occasional 
respite. The Allantiquc 2. used 
only by l : ntmv has new 
avionics, sensors and 
ei|iiij)ment giving an old design 
21 si century capabilities 

( >ne oj lie more important 
additions h ihe inha red sensor- 


in a chin-mounted turret, 
ken her changes are 
contemplated for Atlantic s 
Europalrol versions, whid 
be built for service in the 
coming decades. 


md 

I IKIN' 




Long after production of the original Atlantic had 
ceased, the French navy commissioned the improved 
Atlantique 2. It is similar rn appearance to the 
original, but has improved sensors and avionics. 


The AlUnlw jut; has a conwanlioml 
fight duck Vv lh pili . i Q pj( 1 Bf ef 

llicjlifi ifiFs-yir If r, An i her™*n van h 1 
aim -1 r 11 n- ^iazot ■ i* • 


Tim lackcii! cxxnpgrtmsfin tho 
tosmge houses the lac heal co¬ 
ordinator radio navjgafcw, radar no 
a ■■ r.'v.' •:-iai:.ix onisof operators 


71X5 small J in on the bach el Ihe 
Atlantique is a directron-finding aerial. 

On the original AHanlrc, [fas stretched 
right back and blended into iho tojtrm 

Two visual observers can bo carried 
in a rear oornpartmenl. loo king 
through porl find vlalsoard buhl i 
windows 


.MARINE ® 





For rsP.U chip mrssioiih IIie Allantique 
armed w>tli up lo four AM33 Exocet missiles. 


The Allanlique can cany most NATO ASW 
weaponry internally A typical bad comprises eight 
air-launched torpedoes and tour depth charges. 


2 FIXING THE TARGET: Once a 
submarine has been detected, 
several more buoys are dropped. 
Triangulation ot their signals pins 
down tho exact position of the target. 


Submarine attack 

1 DETECTION: Altanltor. cany morn 
tuntk UK] sofiubuuys which listen 
passively lor the sound of submarines 
□r send out their own sound waves to 
locate the target by its ocIkms. 


Dassault Atlantique 2 



Atlantique 2 

Type: 12 -seat tong-range maritime patrol aircraft 

Powerplant: two 4226-kW (5.G7G hpg thrust 
Rolls-Royce/ SNECMA Type ?1 tixboprops for 
tgko-off and omongericy 

Maximum speed: 64 & km/h (4 02 rn.p.h.) 

Ferry range: gone km (5.5B0 mi.) 

Service celling: 9150 m ( 30,000 ft) 


Above: The Atlantique NouveSle Generation, or 
Atlantique 2, is identifiable by its chin turret and 
the antennas at the tip of the revised vertical tail. 

Left: Although slower than its main 
contemporaries the Atlantique 2 combines 
impressive endurance with a modern and 
highly capable weapons lift. 



Ine smriH rarinme al Ihe 
tip ui the Atlantique 2 f $ 
Earl lidua&s an ECM 
antenna de&gnecr 10 
delect and sdmitrfy 
enemy radar 
IfHiiarrifssitNis 


A .sfrialM>r l:ov behind lb. 1 
n lain weapons bay houses 
songbuoys and srTwjkn 
markers. Ttie Attentiqur* 
normally r:.n ru?s 1 GO hi toys 
and 160 markers and ianeg. 


Tb: E-'iilbuoni 

houses 11 magnetic 
nrlomaly daleclor (MAD) 
sense*. which tracks 
down SLibrruarimes by the 
effect they have on [he 
local magnetic told. 


3 ATTACK RUN: With the 

target position fixed, the 
Atlantic can attack. Weapon 
ot choice will ba a lightweight 
homing torpedo, but depth 
Charges can also be used. 


Weights: empty 25,700 kg {56,540 to.)t loaded 
46,200 kg (101,640 lb.) 

Armament: 2500 kg {5,500 lb-.;- of bombs, 
mines, depth charges or lorpodoos internally 
and 3500 kg {7,700 lb.) externally; four AM33 
Exocets may be earned on underwing pylons 

Dimensions: span 37.30 m (122 ft, 4 in.) 

length 33.63 m {110 ft. 4 in.) 

height 1 0.39 m (35 ft, 0 in.) 

wing area 120.34 m (1,295 sq. ft.) 


COMBAT DATA 


MAXIMUM SPEED 


An anli-s.jbrr.nrTX' rr ^yon m yht hike pl,jcp ?iLii>t1r«*iSs of rr las 
chj! u> sea. ao Rie abiiily lu lr;insia Inst <ind in comlorl is ess^nliai. 
Tii' A' l iclique's two Rolls-Royce-designed turboprops ary 
eMiCieni. but cannot match Ihe muri] powerful proptllSrfln units of 
Lbfl Atlarntiftue's main rivals. 



ATLANKIHUE12 


P-3 ORION 760 M (471 m.p.h.) 


NIMROD MB Hk 2 925 km ilk (SM m.p.h.) 


FERRY RANGE 


From lk»? idd ,h -- 
original AHnntic Wiis 

di-i-rjnmt lviIIi a vety 
fittR.ierl wing for 
rrtLiximum ocanorny 
wli»n cmlstng ovw 
lony Oslantes. TKje 
gives the ^rrnnll a vei>' 
|ar»g (evige. onabliny il 
to rraunt patrols up to 
\wo hours Jong at 
ranges of 3300 torn 
Iroir, lls iiiiso. 


ENDURANCE 


TNj kuy in 3 L*cces 5 lul anlj-submarihfl warlarcr c- nndunnire 
Smaller Ihan Ihe Nlrmod or Ihe Oner. Ito Atlanligue 2 u$as less 
lust. II cpn nmnmn m {fit Hr lor IS hours, nil hough laUflUt 
uaLnsIly limits mission lenfjin lo t»twe«i 10 and i? fKiurs. 


NIMROD MR.Mk 2 
9250 km (5,735 mi.) 



NIMROD MR.Mk 2 
15 hours 
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Aviation Factfjle: Modern Aircraft 


Dassault/Dornier 


AlphaJet 

• Advanced weapon trainer • Light strike • ‘Hind’ hunter 



▲ The AlphaJet has been one 
of the most successful trainers, giving fierce 
competition to the BAe Hawk. Now in Luftwaffe 
service only in limited numbers, it is still an 
effective light strike aircraft , 


T he AlphaJet is an advanced 
trainer providing ‘lead-in’ 
instruction to pilots who will fly 
high-performance fighters. It is better 
known to the public for aerobatic 
displays with several nations, including 
single-ship performances in Belgium and 
formation exhibits by France’s Patrouille 
de France. But the AlphaJet should not 
be dismissed as a ‘feel good’ aircraft: it 
is also a potent combat weapon. 
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PHOTO FILE 


Dassault/Dornier AlphaJet 


▲ African Alphas 

Export success in Africa for the 
AlphaJet included sales to Cameroon, 
ivory Coast, Egypt and Morocco. The 
rival Hawk won sales in Zimbabwe. 

'Hind' killer ► 

77ie Luftwaffe used 175 Alpha Jets in 
the light-attack role. Armed with a 
27-mm Mauser cannon, they were seen 
as an answer to the threat from Soviet 
Mi-24 Hind’ helicopter gunships. 


▲ Patrouille de France 

The national aerobatic team of France flies the Alpha Jet, which 
replaced the Fouga Magister as the team's aircraft. The crisp 
handling and high speed endear it to the pilots. 

f^ 


▲ Tactical fighter 

French AlphaJets are advanced 
trainers, but armed with SNEB 
rockets and cluster bombs they 
have light-attack capability. 


▲ Twin-engine trainer ▼ 

Over 500 AlphaJets have been 
sold. Part of the attraction of the 
AlphaJet over rival trainers ss the 
safety of its twin-engine design. 


FACTS AND FIGURES 


► French AlphaJet trainers have rounded 
noses for good spin performance, while 
German attack craft have pointed noses. 

> The first AlphaJet flew at Istres, France, 
on 26 October 1973. 

>■ All but one of Belgium’s 33 AlphaJets 
were assembled by SABCA at Gosselies. 


A German attack version with a 
supercritical wing flew for the first 
on 15 November 1980. 

Egypt assembled 26 AlphaJet trainer t 
Helwan from September 1982 onwan 

The first close support AlphaJet made 
its initial flight on 12 April 1978. 



































































Dassault/Dornier AlphaJet 





Extra Iul-i .. x 

I*' 1 4 ii rind hi I wo 
311 > or 450 Hra 
m nr 120 ijr r: 
ul it Jnrwn ItJ I; ir 1 


PROFILE 


Strike trainer with 
the killer touch 


COMSAT DATA 


MAXIMUM SPEED 


CLIMB RATE 


COMBAT RADIUS 


dvanced flight and weapons trainers 


9 BRITISH AEROSPACE HAWK: □main'r 1; wk i: slightly 
in ir a capable than the AlphuJeL ikjI both are among the best ol 
1 ■* if kind. The two jets have competed fiercely on the export 
hi ■. whern belli have gained consHterciblti sales success. 


| NORTHROP T-38 TALON: In service with Ihn USAF, fba T-38 
was fba first arrcrait designed as a supersonic framer. Exported 
to only l'-vn countries. Hie 1-38 is e*,oenslvt to operate but 
provides a unique training envifonment. 


■ AERMACCHI M.B.339: i kss complex and a Wife less 
capable than Ihe AfphpJel. Italy's M.B-339 is cheaper Ilian rts 
advanced rivals, and has littan sold to a number ol countries, 
ft was built m both basic and combat-capable versions. 


Alliitn«i1 1 a fink- r.Ji.v.'^r iiian Mv lighter Orilish Aerospace hawk, 
the AiphflJei is rapaWe of a nwM Iem Dr speed, its heal 
performance being achieved a( sea level Haiti the AlphaJet and 
■tin grftfll rival cru SWepl-wing-aircraft. end ikfl than the 

straxjM-winged Italian AennaccJn M B.339. 


ALPHAJET E 


10«k 1^(620 at, p,li) 


The Alpt»yJoL‘3 twin 
let power gfvw a a 
siigrii adveniage over 

(lie sirH]Jfl-enijined 

Hawk, which s n>ost 
Cfwrty iJemcinelraled 
in ll-i improved clir^b 
performynto. fhe 
M. 0.339 hfls less 
available power than 
th« aiher tv/O fills, 
and mmol get afotl 
iis quickly. 


Tralnar* spend much 
nr thenr lime Hysriii ill 
luw levoT, ,in3 nn 
wtispGna trnfrung ot 
i l> i! -i , 1 ■ nta will 
r. 11 >iv i; limb VBiy high 
The AJphyJet lira :i 
rehsnmbfe sitita 
radius, til,I thiT H.iwk 
nan carry □ heavier 
lui hT aver granlcM 
rii: J :.tni:i ‘ J ,|nd ,'il taster 

speeds than oilher pi 
lha Tranno/Germnn 
and Italian ie!s. 


18 mi.) IfcZIml 

T ALPHAJETE 
I 670 km 

" fdlS ml I 


AlphaJet E 

Type: iwQ-seat trainer and lighl-attack aircraft 


Pnwerplant: two SNEGMA/Turbomoca Larzac 
04-G6 each rated at 13.24 m (2.976 lb. thrust) 


Maximum speed: 1 0OO km/b {621 m p h i at 
10.000 m (33,000 ft.) 


Combat radius* 670 km {415 mi) 


Service ceiling: 1 4,630 m (48,000 ft.) 


Weights: empty 3345 kg (7.359 lb.): loaded 
00D0 kg (17,600 lb.) 


Armament: up to 2500 kg (5.500 lb.) of bombs. 
rocko!r> or drop tanks. ono belly-mounted 27- 
mm Mauser MK 27 cenhoo pod (Germany); one 
30-mm DEFA 553 cannon pod (France) 


AlttKiofjb the AJphnJot has 
iwo engines, eaoc hds 
enough power to enable rt*e 
aircraft io clirnh on one alone. 
~ hi:i b a vary useful asset in 
h-i n, retail Ilown rae low level 
by junior pilots 


Dimensions: 


A hcauiilul ;tircmil with 
hoth peaceful and 
wad ike purposes, the 
l v^SLinlr 'Cornier Aiphalei is ihc 
iv mi it of Krunco-Germ:m ei'farls 

m li’iL- l%0.s IO dcvdnp :m 

i,K;.mtvd jet irjinvr (or i(»l* nir 

ij\'fs ■ )l IK4ii c'onnlru’s 
hv 'uiginul piirp<* m. \s 
■•■nMint kvd vvliLii tivniuun 
■ I i jst- to -vi miiiiuv iruinjnjL; |>iU ms 
m l Ur l ‘S ;md dvt’idrd h > li.hv 
( hi Alpluk't :is li^Jn 
.ill , Oil n t ivil inns, vS|K!vi:illy 
1 1>--v with i i^hl I nid^vo in iIk 


iniliumy livid, also sought the 
Alp!utJt t as a warplaiK’ or, in 
isomv instances, in txitfi roles. 
I’levcn vounirtes no^ flv die 
aircraft,Several versions emerged 
from [)a.ssault-Rrvguei and 
Dornier. including a pure trainer 
for lavnrli Lise, a vl«ase-sup]X)n 
variami. the dutil-rok* Alph; lei 2 . 
and the proposed Lander with 
;tdvan< t -lI insimmeiH-s. 

Se-vvral naliEiris eriuilale 
Qatar, wliicii trains jiilol.s in 
die \lpha|ei Inn would form 
an aliat k unii. viewed l>v 


Like the rival Hawk, the AlphaJet 
can be a dangerous threat when 
fully armed. It can even carry 
the potent AS.30 laser-guided 
air-to-ground missile. 

instructors, in time ol war. 

The versa!i iiy am I peril a i lance 
ol die Aijilia.jet 3i,i i - wn 
high )iraise from pili>is and 
mainlaiiuas alike. 


Nig rear taxiE is ifmkkJ wei above Ihe fifOrtl 
$901, gfoinfl ihe Instructor an eecMKant vhsw 

(;i Hill * 11 r ; It. ■ I -. ;i, .rtfiiV 


Dfispitrs weering s taclicial 
carriouflage odour scheme 
tinifjori AtfJhaSets oper■.ii b 
only -is unarmed Irnmers, 


Merry Alfihegtels Ompkjy a 
■ . : i HFFA 30-mm cannon 

vvilh t {-V; rounEJs of ammei iE or, 

for weaiaons Iran untj. 


span 
length 
height 
wing area 


9,11 m (30 It.) 
IT.75m (30 ft.) 
4.19 m (14 (1 ) 
17.50 rn (188 sq, h.) 


The Force Aerienne Beige uses AlphaJets in the 
ailvanced trainer role, serving with Nos 7, 9, 11 and 
33 squadrons based at Brustem. No. 9 squadron is 
responsible for specialised instructor training. 


if’wnlii'; Aiuhvim imvfe 
ii-bancsd avionics. ineluLlHyr □ 

. < e ai rii.iL jJBr Iwai gyro ripviyaiion 
• ’■ .-'M. I ilfcKi Hm| ‘|:li’l r.ji J,!l i( Xi 
1 I- i - I In . V. 1 up i ll'ipli I'/. 


Ttn;= piOppSQd Lurxjier * 
jifv.ifivrxl irajiitjr wcxilil 
hawpi Ef^f twin ivu4ii- 
funcloi enc^pil 
(Aspieys, and aftvanced 
ai(m ?nai! dulont.Hin a?xl 
i adttr systems, 


Genman AlphaJais nr-:- J'lEcd wi‘n 
American-made Slencel cjociion 

seals t>u[ French amrah use 
Marijn Baker seals. 


I ! ■ IS ill ■ |l> ■ ill!. J 

Fowkn flaps , iv;i dull t wirtg 
leading ^dge exiensicris, 

' i . . . : 

ol jus5 2GO KrrvTi M28 m p.tu. 


The undorcamage is f-tted with low-pressure tyres, allowing Ifw 
Aipihiiat to operate 1mm rough 'taCtkaJ' sites near the front, |usi 
I kc iis pnedsoassoc the Fieit G9l. 


AlphaJet E 


























Aviation Factfile: Modern Aircraft 


EMBRAER 


EMB-312 Tucano 

• Two-seat turboprop trainer • Brazilian origin • Fourteen operators 






A One reason for the 
Tucano’s success is that its cockpit layout and 
controls were designed from the outset to offer 
1 jet-like' training experience at speeds only 
marginally slower than those of a jet. 


I nitially developed to meet a Brazilian air 
force requirement and flown for the first 
time in August 1980, the Tucano has 
proved extremely successful. It sold well in its 
original form, powered by a 559-kW (750-hp.) 
PT6 engine, and has also been developed to 
use much more powerful engines. It has 
been built in two other countries. The latest 
development is a single-seat light attack and 
two-seat trainer version, again produced for 
the Brazilian air force and known as the ALX. 
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A Prestigious British order 

The RAF operates extensively modified Tucanos 
which are built under licence by Short. 






A British Tucanos 

Short-built Tucanos have considerably better 
performance than their Brazilian counterparts. 
They have been sold to Kenya and Kuwait. 


^ South American exports 

The Tucano has been 
especially successful in South 
America, Among the operators 
are Colombia and Paraguay. 

Drug hunter ^ 

Brazilian Tucanos are primanly 
used as trainers, but some are 
armed and used in the covert 
fight against drug smuggling. 



FACTS AND FIGURES 


>■ Development of the Tucano began in 
1973 in response to a Brazilian air force 
requirement for a T-37 replacement. 

>■ Brazil's Air Force Academy received its 
first T-27 Tucano in September 1983. 

>- Egypt supplied 80 of its licence-built 
Tucanos to Iraq. 


► "Escuadron de Fumeca'. the Brazilian 
national aerobatic team, replaced Hs 
Harvard® with the Tucano. 

Firm orders for 623 aircraft, excluding 
demonstrators, have been received. 

> The Super Tucano is 1.37 m (4 ft. 6 in.) 
longer than the standard machine. 























































EMBRAER EMB-312 Tucano 


r PROFILE 



South American 

j** 

m 



A > I be Tuaino enicrcil 

Brazilian air force mtvk:- 
tlurrng SepR'i^IxT i L >S,l 
]AiBI(.\JiK \y;ls ,l| reacI y reccivitig 
i i:irsi export order, from Egypt 
h i Vi aircraft. Most were built 
r Fgypf, oncI rhe majority were 
supplied to Iraq, 

11 1 is u as just Uic fii>it i >i j 
I f iikI o( oirirrv Argentina, 
ulombia. llnn(lur;,Ls. Paraguay, 
i anti Venezuela all operate 
be i\ pe in StHiiJi Ainr k;i and 
I ii iu Asia, Mam more 


machines were acquired 
by two Huropt'an air forces, 
Britain and Prance, bringing the 
number of operators to more 
than a dozen. 

The RAF bought 130 Tucano 
I Mb Is produced under licence 
by Short. These aircraft were 
strengthened and re-engined with 
an 820-kW ( I TOO hp.) (barren 
IblUBb Short also built armed 
versions Idr Kenya (T Mk SI) and 
Kuwait (TaVfk S2). Prance bought 
80 copies of the Brazilian Tucano 


■■ l! ji ii blrifkxJ HnrtzHI 
I s;.|V'!Oi r;lrr/e-': |he 
li. a no, ll us ful#y 
U lathering arvl offers 
inverse pitch to 
‘-oortan the 
landing roll 
and tor 

ill'I.M! 

.,|rOJncl 

nj 'm :^ijvrtibll’IV. 


TUCAMO T.MK 1 


Two RAF Flying Training Schools (FTS) have 
been disbanded since the Tucano entered 
service, Only No. 1 FTS remains and 2F203 
is currently on strength with the unit 


filled with a ventral asibrake 
increased airframe life and 
French-mam i S a cn i ret I avion it s 
More recently, the Super 
Tucano. with a ] 190-kW H.spS- 
hp.) PT6A-68 engine, was one of 
rhe unsuccessful liualtsis in the 
US competition £o laid a new 
trainer for ihc I SAT and Navy. 
Using (his new engine, the A LX 
light attack airem i. wiih a head 
up display, enhanced nav igation 
systems and live hardpotnis lor 
weapons is being developed. 


A stfongor Cnnopy vat, i> •: (nr 

ii >:AF serwic to wiihainnd hid; intw 
whan ibo’jvn a I low tewl I hp l wi i 
piece Lucas canopy is ;lI.;h* li> 
wiltiSland a 1 -*<j (JMfU Strike a l 
444 km/h (275 m p.h : 



With its four wing hardpoints , the Tucano is able 
carry a variety of weapons. Both single- and two- 
dedicated attack variants are planned, based on 
uprated Super Tucano. 


to 

-seat 

the 


"tie Iigh1we*fjnt Mwlin-Baksr 8LC Mk 1 ejection 


I i ii 11 op produces 
ilie brakOfr, lyres 
and wheels of the 
Short aircraft. The 
nose undercarriage - 
retracts backwards 
and the main urn Is 
inwards. 



Although it tacks very sumi-tar 1o IU& EMB-312, 
the Sr»f1-biji!i S312 has only 20 per cent 
cornmc- aPiy w»lh. Hie Brazilian aircraft. One 
significant r recognition Isaiurs is ths pair of 
■urge exhauffs F ■ ! ■; TPE33". - ’ ZB engine. 


A great deal of work was required to modify 
the cockpit to Bnlish standard, tri its final 
form *t is very oimii & to lire RAFS Hawk 
advanced ti .-rimers. 


Like the Bca/ilian aircraft, the TMk 1 c largely 
n-au'c o' .kliirnnuKii The Short machina -s 
strengthened to give an increased airframe site 
of 12,000 hours with increased manoeuvre 
loads, The wing Leading edges sib eirangtherred 
lor improved bsrdsirike resistance. 


outh American military trainers 


A NE1VA T-25 UNIVERSAL: Alter Its lirat llighl 
■ 1 *966, Ihe Brazilian air force ordered 150 
z.'ja to replace ihe North American Harvard, 



■ ENAER T35 PILlAN: Piper developed the 
PA-28R-300 from the Saratoga m a primary 
trainer for licence production in C hile, 



■ ENAER T-35DT TURBO PILLAN; This || FAMA/FMA >A 53 PAMPA: Now m service 

AIKsch 1 lurbuprup-enginuitj f -35, which first fk?w with ihe Argentine air force, the Psmpo serves 
in 1 986, h hs not found any customers. as a weapons trainer. 



EMB-312 Tucano 

Type: lwo-Seat iurboprop trainer 

Power plant: ono 559-kW (750-hp | Pratt a 
Whitney PT6A^5C turboprop 

Maximum speed: 44a km/h (273 m.p.h,) 
Endurance: 5 hours wilh internal fuel 
Initial climb rate: 680 m/min (2 r 230 f.p.m.) 
Range: 1044 km fl .143 mi.) wnh internal fuel 
Service ceiling: 9145 m (30.000 ft.) 

Weights: basic empty 1810 kg (9.982 lb,); 
normal taka-oW 2550 kg (5,610 lb.)r maximum 
lake-off 0176 kg (6,985 lb.) 

Weapons load: toon kg $.200 Ib.j ol light 
bombs, gun und rocket pods 

Dimensions: wing span 1 i.t4 m (06 ft. 6 in.) 

length 9,06 m (32 ft, 4 in,) 

height 3.40 m (43 ft. 6 m.) 

wing area 19.40 m (209 sq. ft.) 


COMBAT DATA 


IJiWH:! 

Willh 11 s timber pCiv/er lho Turbo Orlik should tJO the more 
vsr&alife arirrall. but artfri* problems have caused protracted 
*5Vet0fMmwi!t. Trw furann offers )el-'iKe performance a fraction 
q\ me cost oi a jet-powerad aircraft. 

O 

EMB-312 PC-7 PZL-13QTC 

TUCANO TURBO TRAFNEH TURBO ORLIK 

550 kW (750 hp.) 485 kW (G50 hp.) 798 kW (1,070 ftp,) 




WEAPON LOAD 


M-Kiy jMimnry 
Irouiers hnve fl 

^rioi’iilafy liqfi! 

attack 
Turixipruti 
machines o>ra 
trepeciially uselul 
Tar counier 
msurgancy aral 
bender ootrol 
mi!is-ons, where 
I heir ability to JgHflf 
I fir long periods 
and their rcHatlvety 
low nbisa- level are 
an advaniaga. 



EMB-312 TUCANO 
1000 kg (2,200 lb.) 


PC-7 TURBO TRAINER 
1040 kg (2,2881b.) 


PIL-130TC TURBO ORLIK 
8DQ kg (1,760 lb.) 



CLIMB RATE 


Wilh ils higher 

power dulput. Vie 
PZL 13GTC offers 
i 1 it? rjrea! tsl filrmti 
periorinfijiiCO 

. I • 

PC-7 nna eveniy 
niolchod and iMircci 
compel Hurs in I I'm 
.niomatoriai srrimcrf 
sriifrkel. The RAF s. 
uprated Tucano ti/ts 
art even belEer 
dinib rate, 



6MS-312 TUCANO 
EBB m/min 
(2 23B l.p.m.) 
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Aviation Factfile: Modern Aircraft 


Eurofighter 


EF 2000 

• Agile fighter • Ground attacker • Multinational 



E mbodying everything that 

aeronautical science has learned 
in the 20th century, the EF 2000 
is destined to be the Top Gun of the 
21st century. Developed by four nations, 
it will be one of the cornerstones of 
European air defence over the next 25 
years. This is the fighter of tomorrow, 
bristling with the products of advanced 
science, relying on new technology for 
hi-tech victory in aerial combat. 


A Fast, agile and highly potent. 
Eurofighter EF 2000 uses extremely 
advanced technology to provide Europe 
with one of the most flexible of the 
latest generation of superfighters. 
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A Euro-power 

EFA's EJ200 engines are 
produced by a highly 
experienced consortium led by 
Rolls-Royce and MTU. 

▼ Forward control 

The rear-mounted delta wing and 
'canard' foreplanes give the EFA 
incredible manoeuvrability at low 
and high speeds and altitudes. 





A Europe's defender 

Launched in a media 
spectacular, the EFA will provide 
the backbone of European air 
defence as well as deadly- 
accurate strike capability for the 
next 30 years. 


A High-tech warrior 

It doesn't look exotic, but the EFA 
incorporates the latest advances in airframe 
and engine design with new avionics, 
stealth and 
weapons 
technology. 


Mufti-rote, 
multinational 
fighter 

Designed to 
meet exacting 
British, German, Italian 
and Spanish air force 
requirements, the 
EF 2000 wilt be a true 
multi-purpose fighter. 


FACTS AND FIGURES 


>■ The Eurofigtuter fifes twice as fast as a 
9-mm pistol bullet. 

> Not only fast and high-ffying, the futuristic 
EFA performs high-angle manoeuvres for 
victory in a close-up dogfight. 

>► Eurofighter simultaneously tracks a dozen 
targets, and engages six at once. 


>■ Eurofighter design features were tested 
on British Aerospace’s Experimental' 
Aircraft Programme (EAP) demonstrator 
in the late 1980s. 

>* In common with most new-generation 
fighters, EF 2000 uses canards - small 
wings near the nose - to improve 
performance. 













































PROFILE 


Eurofighter EF 2000 




Defender of 
Europe’s skies 


H ,ircl pn)<>f (hai I tiropv 
\r,\> a vision and that i.is 

nations CStll C*--oinTMU 
prcsluic The ultimate fishier 
1 1 a common dvbuwv. this 
■■ iiposel'iii!, riigh-pedot mimce 
■ s lta-w ingoi jet (>ilcrs 
i j mIhsiyi lkIv.muvs in engines, 
i,i-: I,ii. i Jinhat systems anti 
ur.ipoOFy l-Vc an nose to tail, ilk - 
I i a- 1 |joiner is oik- (rl the most 
advanced lighters in rtoc --ikies 

2u\, ei |tuiJJv ai Ik hhc as a 
!:s:1 1 !\ ,i 11 ik inlviVeplur and as a 
i ■< isa >■ l gn Jitnt 1 aunt kcr. 

Ii I ins in it lK. j ei i east lor 
i sfK'its in Britain. German). 


Italy anti Spain to tleveJup their 
new warplane Tlie original 
laironghter was even more 
capable than that now being 
built, bur following 
considerable German 
opposition to the original price 
tag the consortium agreed to 
btlikl a much less easily design 
iv >w known as the k'F 2000, 

3 wen so. 11 a- kb itMto's 
nd\ ant ed new radar, mint ret I 
sensors and at ionics mean that 
it is ihe best multi-i* 4e fjgliUT 
1 lying ok lav. wliit h \ t ill l( >i in 
die backbone ol ['mope's ligliiei 
resources for manv \i-ars. 


The EAP trials confirmed that the 
canard layout and fly-by-wire controls 
would produce a superb fighter. 


"Canard' lonspliinss are pinrt&rfy i ioK j 
to pi'increased ME on loka-oH and 
£i law speot Ss. 1 hts trarvslates knlo 
pieallv increased fkpiily n nonh; ;-a . 


Fuot-eHdenS EJ2Q0 
furtxrfon tjnguntis will 
i Ii-yv tine l i■; * r ii’S i- 
crusts sjperaoriMJully 
wMhoui rhe need tor 

iltotxiMi i„ ijri- illy 
isrihaAdng the lighter's 
range at togh speea 


No single aircraft can perform every military 
role, but the EF 2000 will come closer than 
most. Agile, with good radar and a heavy 
weapons load, it will be called on to fight 
enemies both in the air and on the ground. 


die advanced oockoli has been 
deponed to mouco pilot workload 
Hi^Hscftnotogy features include 
u I is ‘ v I let» : Itriplaya, drXJ 

some non-osaehia funciicpis will be 
vnaCB-ftCiivaied 


IT iXKVs iJdia wmy is wiy 
effect vn at I -m" -I s’i :i art: I high 
; ill'll K IfJS, I H j! f.lc;jW’ SpCa ji| 

i i-i ton nance Is.equally ^aod. 
thanks to nomputer controfeij 
Ily-Lsy Wire yy. 


The Eu^jHghter has ng 
convEiltldnEil lailpianes, climbing 
rmd diving being CQnlitxkiri by .1 
coml.iirtaliPn ol "t i ■. i-n :r: PI 
fbraplanes and \We Kminrf 
surlacGS at lha wtng touting edge. 


.i-a'itjliler will erktc seivieo 
/nth ipso Marconi 'icvnltym i 
FCR-90 radar. This will I rave 
:oki ip/lookOowu aw-ic-tur 
■ apaidiiy and wHi be state to 
1:>r, irack ■ sno er'gage 
H'.ull»p50 targets. 


a pAssiue iqtra-reo search 
rmd-liack sensor rncuilrto 
just lo the left ol tf^e cockpit 
C 3 n dotoct and track imtjkrpte 
targets wilhqut any g w 
away radar senate. 


d 1 




Although weighing less than 10 tons, 
l tie EFA can carry more than six inns erf 
weapons or fuel on rune Iwtipomib. 


turoftghtsr is designed 1.0 be arm*. I " 1 u foigc* aclivto 
radaf AWFtAAM missilas r«nd heal-seeking A5RAAM dogfight 
weapons, but wi also tie ahla to qpqy oartoergeneration 
miss4es such as the AIM-7 Sparrow and A1M*§ Sidowmcter, 


omorrow’s fighters today 


■ SUKHOI Su-27 -FLANKER- 

us is arguably the best fighter currently m 
■orvice. live EurollghEer was designed to 
iiuorform advanced versions currently under 
development. 



■ DASSAULT RAFALE 

Ctovetoped alter ihe French withdrew from the 
Furafghler programme, the Ratals is Li French 
national profecto 11 is similar m dastgn to ihe 
EFA, but is somewhat tighter. 



■ SAAB JAS 39 GRtPEN 

A producl ol Sweden's highly respected Saab 
concern, ihu t3nper, is also a fail fess dt j vs with 
canard toreptanes but is much smaller., and is 
powered by a single engine 



■ LOCKHEED F-22 RAPTOR 

The '°-?2 incorporate .t great deal of dwiim 
lechnology, and is the most C3p;ible ol Ihe new 
batch of fighier designs. But that performance 
cornea phenornenalcost. 



L 


EF 2000 

Type: high-performance pel fighier 

PoweTplant: two n 3,500-lb, thrust) 

Eurojol EJ20C engines, increased to 90,03 kN 
tt?O h 25T-5b, Ihrust) with afterburning 

Maximum speed: Mach 2 .Gy. qr2125 km/h 
(1320 m.p h,) ai 6OT& m (20,000 ft.) 

Combat radius: up to 556 km 1345 mi,) with foil 
weapons load 

Weights: empty 9750 kg (21 h 495 lb,); loaded 
21.GOO kg (46.297 lb.) 

Armament: usoo kg (14.330 lb.) of ordnance 
including up to eight missies such as Sky 
Flash, ASRAAM, AMRAAM Of Sidewinder; plus 
a 27-mm rapid-lire cannon 

Dimensions: span iQ,50 rn {34 fl. 5 In.) 

length 14.50 m (47 ft, 7 in.) 

height 4.00m {13 ft. I in.) 
wing area 50 rtr (530 sq. fl,) 


COMBAT DATA 


MAXIMUNI SPEED 


Th^ Eunolighter EF 2000 is one ot Ihe IbisleSl el Mlu JaSCSt 
genern 1 : oai q! cyr-ibal iula. HOwoVi;', allhOL^h h i; pnexvonierknlty 
expensive Amencan \ *22 is slows', <1 can msunitam super&onic 
speeds kv kxiga^ pfiriortf;. 


EF 2 tNM 

JAS39 fTHIPEN 

fn hapiEh 


COMBAT RADIUS 


EF 2000 IS 01 » 

cJi^Khjv.:inlagB »'■ tv'ni-j 
nf onnsbal fadais The 
single-enigMlEtl G^ipen 
Hi ;jjii,.illrif nnd k-sr. fool 
hungry, and Ihe I- 22 IS 
much taryer and carnes 
a Suel load. But 

for roost tactical, 
purposes the EFA 
liau enough r^n-ge !or 
IlS mhsSiOfflS. 


MlKit l J 



JAS 39 
GUI PEN 
&B0 lui 
[373 mi,| 


4 M 

RftPIEfl 
75Q km 
466 ml. | 


EF 2t»0 
556 km 
(345 ml.) 


ARMAMENT 


Moat modern 
timers carry a 
wry large 
weapons ludd. 
Both tl»u 1.1 7H00 
and thoOipeai 
have been 
dtrnii jfied to be 
dual alMa-ntr lukI 
nir-1 o-Lffoxind 
capobis. Tho F 22 
has llie capability. 
Uu< e. more 
dedicated to ihe 
air-superiority rain. 




EF 2Qm 
iJ’-iom Eaxinni?! 

5-19 iliart- jhd JHudnmr ^ngu a 

ttMin il| [M.33D It, 'i nlSSj * | 

^iid ihiDres 


JAS 39 GRiPEN 
iMniii umufl 
5-B ihnrl [Hid nr<tu||||Rhr AAM 

SiltOQ *n fl4,J3j) lt™l wflj pons 
until Elores 

F-Z2 RAPTOR 

Ztt’fflm ftUILtUH 

*M-m ammm« !¥flU 

AIM-9 Sldkiuillnrilflrs uoti 
10.000 kg (22.Q4G Ib.j ul 
air to surfiicu woapDns 































Aviation Factfile: Modern Aircraft 


Fairchild 


A-10 Thunderbolt II 

• CAS and anti-armour aircraft • Gulf War veteran • Forward air control 



uilt to attack the Warsaw Pact’s main 
^P^^battle tanks, the Fairchild A-10 
fcl^Thunderbolt II was named after a 
Fairchild Republic product from another era, 
the P-47 Thunderbolt of World War H. The 
twin-engined, single-seat A-10 ‘Warthog 1 
showed its excellent air-to-ground capability 
in the unlikely setting of the Middle East 
during the first and second Gulf Wars, despite 
a proposed change of role for the A-10 in line 
with changes in USAF policy. 


A Plans for the 
withdrawal of the A-10 from the 
USAF inventory were well advanced by 1990, 
but events in the Persian Gulf meant that the 
retirement of the ‘Warthog’ was postponed. 
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Fairchild A-10 Thunderbolt II 



<4 Second prototype 

The two YA-10A 
prototypes flew for the 
first time in 1972. The 
second one is seen here 
carrying ‘dumb ’ iron 
bombs. Service aircraft 
carry the Maverick 
air-to-surface missile 
as their primary anti¬ 
tank weapon. 



▼ Vulnerability issue 

Since the A-IO’s introduction debates have raged 
about the vulnerability of this relatively slow aircraft. 
As a result, the F-16 was chosen to replace it. 


▲ Camouflage 

Since the first Gulf 
War, all-over grey 
paintwork has 
replaced the 
grey/green scheme. 


A Avenger cannon 

The cannon is so powerful that it can be fired only in 
short bursts as it dramatically slows down the aircraft. 


Countermeasures ^ 

Even though it is relatively unsophisticated, the 
A-10 carries an electronic jamming pod. 


FACTS AND FIGURES 


>■ A-10s entered service in April 1976; 144 
aircraft were committed to the Persian 
Gulf war zone in 1990/91. 

^ The first A-10 prototype made its initial 
flight on 10 May 1972. 

>- A-IOs shot down two Iraqi helicopters 
during the first Gulf War. 


> Although almost as large as the multi- 
crewed B-25 Mitchell bomber of World 
War II, the A-10 is flown by a single pile.; 

In 1994 plans to export 50 surplus A-10' 
to Turkey were cancelled. 

X At its maximum rate of fire, a 30-round 
burst from the GAU-8 takes half a second. 
























































Fairchild A-IO Thunderbolt II 






MAXIMUM SPEED 


TAKE-OFF DISTANCE 


Tha STGL ability o( ifie Harrier gives iS an tin&eaiebty short take-off 
run, allhOtjBri ihia hmils ttw flin i .i'■ . . ,!•/. A: 

ir-fDSkmijm Joke oil weigh! riolri Ibe A-1-0 nrxr Su-75 require .thmii 
1 i?OQ motlt* ol runwuy To get alrboma. 


HtlflRrEH 


an,«i: T 


405rB 


1.328 It.) 


Su-ZSK 
FRDflFODT-A’ 
1200 rn 
(3,336 It.) 


A-f(M 

THUNDERBOLT I I 
fZZIl ■■! 
(4,000 It ) 


nsa ks ih.i 44flflk H [9.Gaaitj.,) mjky is.iao m.\ 

A-10A THUNDERBOLT II Su-25K FR0GF00T-A' HARRIER GR.Mk 7 


I lie r? cm - undercarriage refi-acls forwards 
inti.;- rift 'jnctarwny bay m theory, OOC£ 

5f"tfc n;n". iSi - weapon load has been 
dropped, a safe-wheels-si:- lv s. 
be made with minimal wing damage, 


fUn 11 ik.iJiII «ins been tffiRised iNn>uflNou! 4a Qpflratiunij 
career ns bfldrvg loc iitfw and vuinfifnble (or ils CAS rote Both 
■hr l-mqloor and l fairmr ,ii*- r.ipuble* Ol :>|X'isi& ol around 
1000 kmffi |€!?■!> rn p.h j til sea 'eve! without it iQnd. 


ii its original tar ik-busting' r<tte 
;• o A -1 O '5 i rum weapon was tins 
1 Inner; i E^ec 11sc GAL 1 • &■ A 
A.engfjr 3D-mm seven bamc-llud 
Gallmg-lype connor:. 


This A-10 caries I do 'NO’ tailcoda rtf 
[hg @06M-| Fighter Wing, based In New 
Orleen is lr 6 Sopi!. ,r 11! H':r I 096 1 1 rocetved 
A/0 A- ioas orx:e again !0 lake on tne 
attack/FAC training role. 


lGM- 65 Maverick anti-tank strike 




1 ‘POP-UP’ APPROACH: When near ti 
target, the pilot pops up from low altitude! 
in tils A-10 and acquires the target -jithei 
visually or via the cockpit TV screen. The 
image on ft e screen is produced by the 
camera f (ted m the missiles nose. 


3 TERMINAL PHASE: As it 
approaches The target ihe 
Mavatlck Glides in, using ihe^ 
image produced by its 
camera. ~ 


2 MAVERICK LAUNCH: During a 
shallow div'j the pilot launches 
the ivlavu- l.s. keeping the target in 
view to maximise the missile's speedf 
and height. 


PROFILE 


Forward air control 
in the ‘Warthog’ 


T he need for :t dost’ nir 
mi I tpnrt (GAS ) ;snli 
armour aiivrdft was one 
of the lessons teamed 111 ihe 
\ iemnm conflict, I'lie machine 
needed lo bo able to lly from 
rough forward niiMnpis curry 
heavy weapon loads and 
withstand hurt It- damage, Npeed 
\\ as in a ,i it aji a - omskteratioji 
I'airt IliJd's A- IOA w as 1 1k 1 
■. Icsign cIk >scii k j I ill ihh A-.Y 
itsjum iin.aii. \ sturdy, 
souif.-whal Ik.it y. -ingle -wni 
fiMuk ;aji\ raft, die V 10 w as 


said to be loo slow; il flow at 
subsonic speeds in an era when 
last anti-aircraft missiles were 
rapidly appearing on the scene. 

Despite this. 7 1A A-TOs were 
1st sill. and t he first entered 
sen ice in 1976. \ nit-, in the 
continental is. Alaska, Lai rope 
and Korea were equipped \s ith 
ilk 1 type. I low ever, the end of 
ihe Gold Aar meant that this 
s| )tk .a Ir-a airc raft v, as no 
f iiigei a \ ital reciimcmcnt, 
and it was lo be replaced by 
il ir Lockheed Martin L-16 


More than 100 A-IOs were committed to the 
1991 Gulf War and performed admirably in 
the air-to-ground and FAC roles. 


Surplus A-10s began lo lake 
over from the well won 
Rex;kWeil OV-IO Broncos in 
the forward nr control (I AC) 
rote, with a rnnnbe: being 
redesignated OA-J . \ . 

An AN/ALQ-134 eluclnw, 
eoirilerrneasures (ECM) pod es a 
common Iflling uii hnfli I Ai :• 

OA- 10s and lank a iusIii hj A nr, 


■Splil ailoror>j gr,M Uui A-10 an 
nxcnpiLoml ralp of roll fen thu rapid 
lew luviri ifcirrif ^ijwus lequnnd lor 


OA-IOA Thunderbolt II 

Type: single ^eat anfetank and FAC aircraft 

Powerplaist: two 40 3-kN (9.04 2 -IL ihmsl} 

General EJectrtc TF34*GE‘T00 lurtiofan anginas 

Maximum speed: m2, km/h MSS m.p.h) at soa 
lavel 

MaxiTnum ciimh rale: i&26 m/min (e,ooo i.p.mj 
Combat radius: 985 km (550 mi.) 

Service ceiling: 10,575 m {34,690 ft 

Weights: empty 10,977 kg (31.500 lb.): loaded 
21,500 kg {40,900 lb.) 

Armament: one General Electric GAU-8/A 
OT-rnrn cannon, plus up to 7255 kg (15,950 lb.) ol 
weapons: forward air control load consicis of up 
to 12 LAU-6fiseverHube rockei pods, Iwo AIM-9 
Sidewinder air-lo-air missiles and EGM pod 


Dimefisions: 


A-10A Thunderbolt 


The 706th Tactical Fighter Squadron, 926th Tactical 
Fighter Group, operated A-IQAs during Operation 
Desert Storm. After the Gulf War, the unit took on 
squadron/wing status and F-16C/DS. 


Snrviwibtlily was one of Ilia k-ay 
c ■ mI;. ol the A-10'3 
dosigncjra.. I lie airttrall i£ able to fly on 
eng engine or with one toillin missing. 
The ptioi sits in a marujm 'tub' as 
protection from ground fire, 


Tw' ■ ■ icnnral Mucim TF34 l;i.nt h; i uis inI hg A-1Q 
arid aie high mcurtUSd m pods )o the nmroi the 
aircraft lo riv ii i i-: tuts when using rough airships, 

■ - -Hr* rliigugn rgsulls in a Haw mlra-rad Signature, 

.Vi• • h !--:i .. rf vuineratii -ty to heel seeking missiles. 
Tines design also makos ma-ntenance easier as access 
to ihe engme is Hess festnctend ihan in oiher lypgs. 


Ail A UJAs havs ber^n 

.1 ■ 1 ... ... 

undergoiriq orry modifiCuliurifi. 
apart from chnngeg In cockpit 
lighling In rnnka l^u 
compatible with NVG 
equipment. 


span 17,53 m (57 fi.) 

length 16.25 m (53 ft.) 

height 4.47 m (15 ft.) 

wing area 47.IJ1 nr (596 sq. ft.) 


ACTION DATA 


WEAPON LOAD 


The A- IGA had an unmaicfted load-carrying ability m irie CAS rote. 
. 1:11 i! Iv - '■ i‘. ; l ■ ■ <*■ ■ >--H t* •» f .. 

Su-25, The V/STOL Mairrer L? ia lift heawer foods wiih 
a shtnrt tiiko-oH Ehqn il can when taking otf vertically. 

































Aviation Factfile: Modern Aircraft 


FMA 


IA-58 Pucara 

• Robust structure • Counter-insurgency • Hard-hitting turboprop 




A Argentina’s hard-hitting 
Pucara is one of the best counter-insurgency 
planes ever built. It did not show its true 
potential in the Falklands War as many of 
the aircraft were destroyed on the ground. 


T he FMA Pucara, built by Fabrica 
Miiitar de Aviones, is an ideal 
military aircraft for small countries. 
Argentina developed this twin-turboprop 
anticipating that an aircraft would be 
required to undertake anti-guerrilla and 
counter-insurgency (COIN) operations. 
Repeatedly upgraded and improved, 
the Pucara had limited success in the 
Falklands War. The COIN aircraft is better 
suited for counter-drug work in Colombia. 


PHOTO FILE 



FMA IA-58 Pucara 


▲ COIN formation 

This pair of IA-58AS are armed with nose-mounted 
20-mm Hispano DCA-804 cannon and pylon- 
mounted rockets and bombs. 


A RAF evaluation 

One of the Argentine Pucaras captured by British 
forces in the Falklands was flown and evaluated by 
test pilots at the UK test centre at Boscombe Down. 


Silver Pucaras 

These four Argentine Pucaras 
are wearing the original silver 
colour scheme. Subsequently 
most have been camouflaged. 


A Arms assortment 

In addition to the fixed 
cannon in the nose, the 
Pucara can carry up to 
1620 kg (3,565 lb.) of 
mixed weapons and 
tanks on underfuselage 
and underwing racks. 


^ Fast striker 

With an unusual 
configuration that 
necessitates 
carrying stores 
externally ; 
increasing drag, 
the Pucara still 
has a top speed of 
over 500 km/h 
(310 m.p.h.). 


FACTS AND FIGURES 


>■ The first aircraft, designed in 1966 and 
named the AX-2 Delfin, completed its 
maiden flight on 20 August 1969, 

> The prototype was powered by two 

674-kW Garrett TPE331-U-303 turboprops, 

V The first production Pucara took to the 
air on 8 November 1974. 


Pucaras were ordered by eight countries 
but only Argentina, Colombia, Sri Lanka 
and Uruguay took delivery. 

>- In the Falklands a Pucara shot down a 
British Army Westland Scout helicopter. 

>- Most of the Pucaras in the Falklands wen- 
destroyed on the ground. 




























































FMA IA-58 Pucara 




COMBAT DATA 


MAXIMUM SPEED 


□V-1Q 45Z km/h |2&Q ip.p.l* J 


ARMAMENT LOAD 


Allliciuqi-i Hi dp Drnqqndy i*j only equipped Wilh n rwingta 7.52-mm 
Mnirffiin il also law wcplil undorwwKJ hnndpolnEs so cany a laiye 
weight! ol bombs antf rockets. Tho PucarS arid Bronco cin 01 i-y 
carry uvo-thirds ol she A-37's munitions toad hi b GomUsI situation. 


JA-58A PUCARA 
T620 kg (3,565 lb,) 


A-37 DRAGONFLY 
2268 kg (4,990 lb.) 


OV-10 BRONCO 
1633 kg (3,593 lb.) 


COMBAT RADIUS 


Em* 


Close support in 
the Pucara 


N ,tmed .jl'k't (lie .siniu 

Furls 1 mill h\ imli^enou.s 
South Amcricun tribes, 
the? Pucarf is ;i rnaftoeu* raf)i< 
and mftged uin-ml'i tibie m 
. qi-L’i itc from .snulj. rough 
,1 irstrips ■ as .si Km us 8(1 metres 
hen boosU’d In iA J'O (fcl 
\;-sj>!ed "I'.ike (> 11 ) hollies. 

it |. 1 1 is jl lililv n 1 tight 1 1 < mi 

m live hnrkw;iur buses, 
in 1J11* l l /?hs 1 1 if IHu nr; prm it 
(li.il il Would h:l.Vc■ IK-ri: isrl 1 iJ 
■ * I S' 1 1 ji t ies m j i \ !Tig iri Vielu.im. 

1 11 E.u l, the Idu aiil tinted hark 
I' i (Ik- 1 .nil 1‘JkiOs .n kI is j 


unique design A lull. rvimctllbEe 
irifyele unilerrarriitge provides 
imple space lor weapons and 
the generous proper Her ground 
clearance needed lor flights 
from un pa veil ground. The 
hvo crewmembers are sirapjxrd 
ini< > Marlin baker Mk ti ejection 
seals, with the feur-scai 
posiliian i d JA erii higher 
1 11 mu tie ■ many missions 
are I It >v\ n I jy a single pi l< > 1 . 

\X illloill e.w eption, pilots are 
pleads 1 u itl) (I il■ stability and 
resjn Jird\ <"lU’ss ( 4 Hie biu aia. 
flit IA sK ha . been 


Above: The view from the cockpit 
is excellent, with the scats 
positioned in a staggered 
arrangement. Both crewmembers 
have a rearviev/ mirror and 
unobstructed and almost 
undistorted vision. 

Siucvxdul agaiml light K armed 
rebels m Argentina, but ditriti ■ 
(lie 1 ■,l! k' : 11 1: War ne .11 h all of 
the aiit 1 ,ill flown to the islaniU 
w ei v 1 (jsI h > sal ft i-l.ipe. ' si weft: 
i apmrecl hv tin 1 mb a leina, 
bill id 1 Air.n . 


ttifi ftToujded ReKlfllBUB CSTOpy unvufs boh 
0 a single unit Skat hinges upwards fttorn the rear. 
Marhn 'El^knf ARA6A ajectra stints. vvmr.h can tie 
used al aard speed and at zero hetghL am fitted. 


JA 56A Pucara 

Type: two-seat close atr support and 
reconnaissance aircraft 

Foiwerplant: two 729-kW (975-tip.) Turbom^ca 
AstaZOu XVrG turboprop erigmes 

Maximum speed: approx. dtio km/h 

(310 m.p.h.) at sea level 
Range: 1500 km (930 ml.) 

Service ceiling: 10 , 000 ™ ( 33.000 it.) 

Weights: empty 4020 kg (3,600 lb.); maximum 
take-off 6600 kg (14,960 lb.) 

Armament: two 20-mm Hispami cannon unrigi 
the nose and four 7.62-mm (.30 cal.) Browning 
maettne-guns abreast ot Hie icckpil, pius up to 
1020 kg (3,065 lb.) of external bombs or rockets 

Dimensions: span t4.5Q m (47 fl. 6 in.) 

length 14.25 m (46 ft, 9 in.) 

haiglil 5 36 m (17 tt. 7 in.) 
wing area 30.30 m (326 sq. tl.) 


CloT surpnsmgcy, Llw -win turnojel-powered Cessna A-37 Oraijontiy 
is ap(jm:ijbly labLii# than tlw Iwin lurboprop Pucara. The two 
... n' lO II.J If 1 _ I.Ji. lU 

llhejr STOL performance. 


Mi ■*' of If* 1 niif I 

i.v part from ■ oi itrel 

fckJs leading 1o ts r e laH 
sudaces. ar bolll&a and 
piirf>oyetBclroriics retfe The 
centre sacikwi oorttains a 
(irtjti fuel t&nk arcf the 
mediinn guns and cannon. 


Above: This Pucara, in landing configuration, shows its fully 
extended flaps and tall , stalky tricycle unG/ercarr/ac/e. The legs 
are long to give good ground clearance on irregufar surfaces. 


Ifu> lull, nit i not.-u r l.ihJ ku; b fixed 
i ■ 115 il.' i f •*' w^l f 1 1 a a; 11 iiiiilly driven 1 

'ill' 1 .-I , .r ,1 il. ■ |n< I ■ i.i 

lulii; i mi II'/- lining oik jus 


f nsoiagu; aiiflchrnents • gd carry 
fnndem pylons, and stonosa pytans am 
p:-emu;innnily 01 Evened uixier Ida 
wnriyb til I ho junction between The 
nectangidar centre section and ths 
outer panels T»XJSO carry rriplols of 
110 -kg (242*tb4 liiyh i^i jiosk^ bombs 


IA-58A Pucara 


Uruguay received six IA-68AS prior to the Falklands 
War in 1982. They equipped the Grupo de Aviacion 2 
of Brigada Aerea II at Durazno. 


I ' - rxt*te ;to 
. I - ;|,>;l | jy 
' ll III.'..r I piiite 

:rs 1i 'h canO|5v 


i'-vo CJ-mm Hispauo 
OGAr0S4 cannon are 
cancel irr the nose, 

•: :■ i-v n Bpuippoa wilh 
up lu 270 rounds. 


ThuF'mnc): flgtiar Forest till?® 

& fiJDy Isalbering 

bfpdUS Of solid ftMy&t.l ditffiJi.jrnin. 


; alklands wipe-out 

HELICOPTER DOWNED: In April 1982 the Argentine air Corps (Jew 25 Pucaras 
(q newly captured Port Stanley and Goose Green. They tound strong British 


BOMB TARGETS; As early as 1 May 1382 an Argenline Pucara about to take off was blasted by a 
Cluster bomb released by a Sea Harrier. Wcree was to corns, On 15 May sjx aircraft were destroyed 
1 on Piibble hilrindl by a raiding forte of the SAS. Several -riora were shot down by Infantry arms and 
missiles, ami one by a Sea Harrier's guns. The remaining Pucajiis were capiumd. 



Th-ft Pucari'S, OWTitial 
radius withe tDOO-kg 
(2,£0fHb.) jvarlOci-ii 
llyurig ai luw Ctvel l*: 4tH] 
km f^Sn 1 nit.), ris.ng la 
B5Q km |4iXi mi) Flylhfl 
ti in la-N praWo Thfl 
A 3C?. rodt^ir-'. wilh .1 
i.iriihu ukviriixid i -t much 
h il llawn ,it low I Owl 
and 370 km {2S0 mi j 
•tKi ;s hi-In-ltli alSack. 

Wilh hk lower a-vwaiii 
pOfformanoa, tfitj OV 10 
has a iijasonrJCHie 
cornh il radius wilh a 
full weapons load. 



Q 1 


























Aviation Factfile: Modern Aircraft 


Fokker 


• Transport duties • Missile attack • Intelligence gathering 




A Utilising 

successful building techniques 
developed on the F27, the F50 incorporates all the 
latest advances in airframe technology, coupling 
this with a sophisticated radar system. 


F okker used its 50-seat twin-turboprop 
airliner as the basis for a range of 
military models. Using similar 
equipment to that carried by derivatives 
of its predecessor, the F27, they were 
designed to meet a wide variety of 
requirements, from transport and maritime 
patrol, to electronic surveillance and 
airborne early warning. However, targeting 
the aircraft at a very crowded market 
resulted in few production orders. 
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PHOTO FILE 


Fokker F50 



▼ Far East operations 

Singapore operates four F50s , 
replacing Shorts Skyvans, in the 
transport role . Five Maritime 
Enforcer examples are to follow 
these aircraft into service to 
patrol coastal waters. 





▲ More capability 

Its lengthened fuselage is helping 
the F50 prove to be an even more 
capable aircraft than the F27 
Fellowship that it is replacing. 

Search radar ► 

A blister containing a 360-degree 
search radar is positioned on the 
underside of the fuselage. This 
allows the aircraft to locate ships 
at great distances in all weathers. 


▲ Ship killer 

The Enforcer Mk 2 has provision for four torpedoes 
or depth charges, along with Exocet, Harpoon, Sea 
Eagle or Sea Skua anti-ship missiles. 


Airliner guise ► 


Resplendent in a high-visibility gloss white 
scheme, this F50 operates as a VIP transport for 
high-ranking officers in the Dutch air force. 


FACTS AND FIGURES 


>* The Republic of China (Taiwan) air force 
was the first customer for the Fokker 50 
transport aircraft in 1992. 

>* First flight of the Fokker 50 occurred on 
28 December 1985. 

>- The aircraft is basically a lengthened, 
re-engined development of the F27. 


>- The aircraft was initially intended purely 
for the civil airline market* but has seen 
numerous military applications. 

>* A complete F-16 engine can be carried 
within the F50’s fuselage. 

V Fokker has developed an electronic 
reconnaissance version of the F50. 





























































Fokker F50 


PROFILE. 


Airliner to 
ship-killer 


T uiw un wus ihi r Him naiinn 
l<> acquire iIk miliuiry 
Iokker bT purchasing 
i mV examples I nr use as general 
i ■:ti isports. Singapore IxxigiiF 
ailc.it])! I‘ Hir to replan* ji.s apnnp 
r pans, hue tile more sped a list d 
■,aii.cns cat this former airliner 
• no 1 fi >mul few takers, 

I ■ : i iuv.il < )|xratit ms, [lieav 
• i . the ynanurel Mai a ime Mk 1 
<. i osial surveillatitxa ami the 
ilmir Hiilorxvr Mk wliic li 
'lew if if the first time in 1fW2, 

'•Hfi lliexe types earned a .smlaee 
a urcii radar Inn the fit if nicer had 


a tided pio\ isioti for the carriage 
of external stores, The Republic 
of Singapore Air fioree eventually 
bought five Enforcers. 

These machines could be 
armed with a chok e of 
American, Italian or British 
torpedoes, with depth bombs 
available as alternatives if 
cuslnuU'rs wished, lor operations 
against surface ships, the 
armament options indue led a 
pair ol fixneei. Maverick, 
Harpoon, Sea Skua or Sea fiagJe 
missiles.t )ifna military variants of 
the I okker So are ilk- Black 



Left: Now wearing a more 
‘warlike 1 camouflage , this 
Dutch F50 operates on 
combat support missions. 
Later variants will have an 
improved ECM suite fitted 
to the wing tips. 


Crow signals fcisdHgence aircraft, 
ilk 1 ndar earmny Sentinel loi 
overland reconnaissance, the 
Troopship Mk 3 transport and in 
aiiUime etuiy-warning aiara: : 
tlullik'd Kingbird. Me in ■ 
.successful was a transport 
version >1 tlie sia-kliecl J'okker 
(il l. 1 i.setl h\ tik 1 l )uk 1 1 air It >r« t 1 
it tan < .my up m pasairt v 
and can readily be i on veiled fin' 
the nk’dit ;il evaei ;aii- m n »3t■. 


Right: With the 
ability to fly long 
patrols over coastal 
waters and, if the 
need arises, to 
attack hostile 
shipping , the F50 
may yet achieve 
substantial sales, as 
many na//ons need 
to upgrade their 
maritime fleets. 



Singapore was an early customer for the Fokker 50, 
receiving four transport examples in early 1994. These 
operate with No. 121 Sqn, replacing old Skyvans; 
an additional purchase of three aircraft seems likely. 


i £jj fv; ii k aid i :■ x Jtj ul r. j u t ryida | for 

if*- 1 wo plois wtfh nmJii ri t minjp 

iJi .iilaya ant 11 I IB uviritobJu lot 
n In iilrn cuslonifts iwtvp 

I I nrM - ,|||; ; 1 . . lf:ln;i'ic li • fly. 


The F-50 was equipped with improved 
engineS 10 increase performance. this 
siri-Xi uaf vflrianl is filled Wild ivvo Pratt & 
Whitney turtxjjxnps Which are linked to 
;tfl advanced sw-hlacled oompofutr: 
prapeior sitirte system, a ccmbinatkr, 
m. a oi o'. " Hi very Sul Jafaclory. 


Retained from (he earifel F27 Friendship. the large fHet 
positioned a'lead of Ihe tail oifers the F50 supers? inioral 
stabAty, a quality of particular veto during a search patten. 


1 he incrnu^uci fui«-:'.ujo length 
alkjws the l'50 to Carry either 
ri«[>rr! I uv..antes Ini 

. r ■ ■ >i i'i« 'I.- 

cargo In Ha iransDOfl gum. 


REPUBLIC OF SING 



u u 



; v , I*11 nrt '.vilh lusefcflfc 

hafdpQfrjts mui allow the air craft 10 parry anti-ship missiles. 


TV 



A large access door is retflineri tnom lha airliner 
versions. This k posiltoned on The rear fusefage 
to lactate the loading and unloading of cargo 


live ia>i Cfiii of l hr F 50 offers the 
aircraft excel lam handling 
charadurfsi.ics. particularly at low 
level during long patrol missions over 
the ocean 


’atrolling the oceans on propellers 


’*1 ATLANTtQUE- 2: Continually upgraded 0aSskuU l s Atkarrlique 
■ ••matf.-s with many NATO lorctr-i anq Pakistan. 


| EMB-111: Despite -ly small s j«?. LmLmciA m anti mu palrni 
aJrcrflfl i$ proving vfty successful in Soulh An>erica, 


B S-2 TRACK Eft: Now fitted with improved avionics, th* 
Grumman TracTer continues to serve wilh srnalter nations 







Maritime Enforcer Mk 2 

Type: maritime pairol aimrall 

Pawerplant: two 1864-kW (2 P SG0-hp,) Pratt a 
Whitney Canada PW t250 

Maximum Speed: 4B0 km/h (298 m.p.h ); patrol 
speed 277 km/h |172 m.p.h.) at 810 m (2.0DQ ft.) 

Combat radius: 2224 km (t.37S mi ) 

Range: G82Q km (4,230 mi,) 

Service ceiling: 7620 m ( 25,000 tt.) 

Weights: empty 12,520 kg ( 29.300 m .]: 
maximum take-off 19,900 kg (47.400 lb.) 

Armament: tour Sting Ray torpedoes, depth 
bombs, two or lour Harpoon antt-ship missiles 

Dimensions: span 29.00 m (95 ft. 2 in,) 

length 25.24 m (B2 It. 9 in.) 

height 0.31 m (27 It. 3 in,) 

wmg area 70 rtV (753 sq, ft.) 


COMBAT DATA 


MAXIMUM RANGE 


With rh-e need Id 
patrol for long 
distances OT,Cr tl« 

- . - • : 3l 

vital ifriipsonarKM lor 
misrjitfn? Rirc?raFI. 
Leader in Lhia Sicld la 
ilie Nmimd.The small 
’jJi V ol Virt Enforcer 
mear»9 tli?! only .1 
rnlalively rinxJiHSl 
irtlatrlHl Sunil i(Mid 
Jinn be oair »ed 


HJPiXROO WR.Mk 2 

32*6 km 



MAXIMUM SPEED 


Willi 1 1 . fiMir ||>| i-vr f iivs Ki nvrj im- Jy aut-purformti numy 
oil (Or ifiJifilimfl po»Ot aircraft pgwfwod only by IwD lurbo-pnOp:. 
ihn FrlorcerX spoeij is inucii tnss 

CP-llO AURORA 


732fcra4i (-154 m.p.h.) 
NIMROD MR.Mk 2 926 hm/h (574 m.p.h.) 

F50 4S0 km/h (298 m.p.h.) 


WEAPON LOAD 



MirmS. dfipm chnrgefi, and anCi-ship rriHs.les oil neerl ta tj<.: camcb 
Gy rnaTiltme aircraft. F&r Hs 'iize !ria F5D Enlarcer can cany a 
reasonable Euiiovni ol uidnancd. though 4 a lot tyss m 

ltirs nrsoocl ifian ttipj CP- un>. 


4- 

+ 


CP-140 AURORA 
9072 kQ 
(0,770 lb.) 


NIMROD MR.Mk 2 
6124 kg 
(19,958 lb.) 


F5Q MARITIME 
ENFORCER 
3990 kg 
(13,473 lb.) 





































Aviation Factfile: Modern Aircraft 


General Dynamics 


F-111F 

• Swing-wing strike fighter • Gulf War precision laser-bomber 



T he F-111 F was the ultimate 

combat variant of the amazing 
General Dynamics F-111. Known 
to its pilots as the ‘Aardvark’, the F-111 
has a slender fuselage, side-by-side 
seating and ‘swing 5 wings. In its day it 
was a revolutionary warplane of 
unrivalled all-weather striking power, 
and the modern F-111F, with a Pave 
Tack targeting device bulging in its belly, 
could hit targets with uncanny accuracy. 


A A Gulf War F-111 
pilot checks the mighty TF30 turbo fan. 

The F-111 was a superb performer in the Gulf , 
showing that after 20 years it remained almost 
unique in its long-range strike capability 
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General Dynamics F-111F 




T In-flight refuelling 

The F-111 was designed to strike 
deep into Russia from bases in 
England. Fuelling in flight 
extended its range still further. 


▲ Take-off position 

The F-11 Vs wings sweep forward for take-off and landing. 


A Massive payload 

Few attack aircraft had as many armament options as the ‘Aardvark’. 
Together with the F-15E, it was the only aircraft capable of delivering 
the GBU-28 ‘bunker busted used to devastating effect in the Gulf War. 


•4 Precision strike 

Key to the F-11 Vs 
performance is its ability 
to carry a heavy load of 
laser-guided bombs, 
which are able to strike to 
within cenf/metres of a 
designated target. 


Desert strike^ 

Carrying a iarge load of ‘iron 
bombs', an F-111F heads for a 
target somewhere in Iraq. 


▼ Capsule cockpit 

Instead of having ejection seats, the 
entire cockpit of the F-111 detaches a:? 
a parachute-retarded escape capsule. 




facts and figures 


► The first F-111 A made its maiden flight 
on 21 December 1964. 

>■ The F-111 was originally called the TFX 
(Tactical Fighter Experimental). 

>• After a tragic start, F-111s returned to 
Vietnam in 1972 and flew 4030 
successful sorties in five months. 


V The F-111F, with more powerful engines, 
improved avionics and Pave Tack t served 
with the USAF until July 1996. 

> One F-111F was lost during the air 
attack on Libya in April 1986. 

>■ The 66 F-111 Fs at Taif in Saudi Arabia 
flew 4000 sorties during the Gulf War. 

























































/ General Dynamics F-111F 


PROFILE 


Aardvark’ - the 
laser-bomber 


T fn_ J I III supcr.snnk 

I igluerdwjnibtij was the 
world’s first ojXTitEional 
lircrafl with a variabk- swvup 
v-viug, and for rwo dtvacM.s was 
moM advanced strike 
I if 3 m her lnmxtlK'fiJ in !%tt. it 
Ii.is 111 wn in a number ol 
rrsionx jnduding (he nuclear- 
miK'tl Mid J LA strategic bomber 
a 1 .1 i he I' I ■' IN c!eelr< in it 
vs arlaif a in rail. 

I li< i(implex 1111 suffered 
tortiHHJ.s development 
i mvvs culminating in die 


F-111F 


The F-IIIFs of the 48th Tactical Fighter Wing, based 
at RAF Lakenheath, were sent to the Taif airfield in 
Saudi Arabia during the 1991 Gulf War. They were 
arguably the most accurate and lethal bombers 
of the war. 


* - ir f-111 if; <jf»G of lira fratosi arciiifl :ii IhO 
wnrlrl al low taveL The inan factor IkmriF 
F- \ 11 pk>t who wlsluaa to ruff Mis aircrntt flat ■ 
ul - that Hii j '..tiiiopy would rnell due lo oir 

" !:c II l hn-illfVj aftm ’ ’ i ;: I II lK 


I - Ml F. Aid u >ugl i 11 u.' earlier F- 
J I ! J) had more advanced 
electronics, the T' model was 
much more reliable. Above all. 
it had more powerful and fueh 
clficicnt engines than previous 
\ aria ms 

The I -11 IF has seen more 
action than oilier 'Aardvark.s', It 
performed well in a long-range 
connier-terrorist .strike again,si 
Libya in 39tfh. During Operation 
I leserl Storm the I’ 111 F was a 
workhorse aeeurulely delivering 
more precision ordnance than 


A typical mission load included a 
pair of ‘Paveway ’ 1000-kg (2,200- 
lb.) laser-guided bombs, two AIM- 
9 ' Sidewinder ’ missiles for self- 
defence , and the huge AVQ-26 
Pave Tack laser-designation turret 
mounted under the fuselage. 

any other warplane. 

When ihey were rclJivd in 
1996 the F nil s ueiv replaced 
by Fd 5F Faglcs. The remaining 
ail I lames are in M< nage and 

could I returned to optfniiit alul 

slat us in a tin a of i rivK 


Pi alt & Whimay TF80-P-TQO alleftiuming lurtKifarts 
Maximum speed; Mach 1.2 or 14GB km/h 


Radius uf action: mora than 2200 km (1,365 rni.) 
Service ceiling: 10,300 m {60,000 fi.) 


The F- 11 ) may have a tighter 
destgralion, feel it was an out 
and-out aitack aircraft Pitot 
visibility to 1 lie near is poor, bus 
Ihan^s to ihe downward sJope 
of I tie nose the forward 
visibrilly it! excellent lor a fast 
Strike aircraft 



The complex system of 
moving wing ghve and 
vct’isFise inlets are deseed 
io cope with the canine:iny 
rne^iirerngnts of Ma<:h 2 Hk ji n 
and variable ajeonvilry Wings 


The F-11T has. a. I jqJ 
emergency jettison ppe 
between i he afiertiurfier 
nozzles. Dumping 1 lj@I with 
fiftefbicner on results in a 
spectacular ’torch'. 


Tl^e r U1F could enrry up Hi 
14228 kg of ordnance on its 
urwleirwnig ,nn.! undni 
fuselage fiardpomte, i^raludmg 
Sir lo- air mrssilcs and Vudcnn 
cannon pacts. 


Weights: empty 21.500 kg *47,300 lb.): loaded 
45,360 kf) (90,792 lb.) 

Armament: up to 14,228 kg (3 1 ,302 Jb.) of 
ordnance, including bombs, missiles or gun pods. 
Normal tactical load pt two or four precision- 
guided weaporis plus AIM-9 Sidewinder missiles 

Dimensions: .. 19,20 m (63 ft.) 

length 22.40 m (73 ft. 6 in.) 
heigh! 5.21m (17 ft,) 

wing area 48,77 nr (525 sq, ft.) 


COMBAT DATA 



: Me nxillimodci APQ- M4 nitack radar 
• !i’: , -| the APQM6 terrain-fijtlowing 
radar allows the aircrati to fty tert# ■ 
hugging attacks ai low bevel day or 
night, whatever tho weather 


The Pave Tack pod housed m the weapons bay has t 
<i: Joed turret contsriipg an intra-ced serisor and a 
case* destgrtator n ervtbLed the F-111F la drop laser- 
quidcd munitions autonomously at night. 


The GSU-24 is a BLU-109 907-kg 
( 2 . 000 -ib. > siecd-jisoksted 
penal ration bomb lit'ed with a 
Paveway II’ l.-iL-,Hr-, : ji|i:-|.jnc 0 KjL 


Tho Ai.O' i3i jamming pod 
mounted on Ihe rear fuselage 
gives [he F-11 IF addrtiona! 
detenpe agair&t hostile rada 


GhaJf and flare dispensers ore 
fitted on itie underside of the 
mi! d-Hvse were de&gned ;o 
ffiicoy enemy radar gebeef and 
heat-seekins missiles. 


3 ave Tack attack 



WEAPONS RELEASE: The lire-conlrpl 
compute caJcufafed the optimum point tor 
dropping weapons. Releasing the tjpmp In a 
Climb Tossed 1 il further than would be possible 



FTECTION: An F-1 1 IF crew could detect their 
1 1 get visually via the infra-red sensor mounted in 
Pave Tack turret under the fuselage. This 
lowed IM& atlackers to acquire aiming pjoints by 
1 :ay or by nigh! at ranges of several kilometres. 


ILLUMINATION: As the 

bomber fumed away, the 
Paye Tack lurret swivtilli-td to 
keep h'P fangef in sight, Just 
% before the weapon arrived, 
the f- 111 1- illuminated 
Pir s g«[ with a laser beam 
onto ^hlch the bomb 
steered with deadly 
accuracy. 


SPEED AT LOW LEVEL 


The F-111F c.>3 on* ol ihe longest oper^lionfil service hvies of any 
modern cernhai ^ ,ind '.vi- -,n mo of tins world's fastosi jals, 

^Specialty at Tow level. Wilh wmgs swept hack It could 
pedutraio :he air rnore cleanly, suffering lass turfeolence than 
most ol its rwats. 

F-15E EJMH.E 

T4(MI kmiTi (T.SiT^ H.p.ll.) 

F-111F 

MftB Strain (910 m.pJl.ji 

£o-Z4 'FENCER' 

1:320fcnt,'1i (313 nv.p.h J 



RANGE ON INTERNAL FUEL 


1 1 -e F-1 111 was 

di;-;'- (1. I .it I! I riijhf 
of fha CokJ War. and 
hum rlwa surf was 
taiiHyd wilh (Muietrafian 
mfsatona. These 
involved flyir^y ven/ last 
and vary low ihmmgb 
OrwTiy air defences. 
Sinking at key 

conwnand and 
gommunpcalions 
largels deep Inside 
trerr'y I.- 1 y. 



WEAPONS LOAD 



I he F-1 Ilf'S iiilHnial 
bomb-tuy w:vi 
designed fd cairy iv^O 
iiuchjar bombs or 
m:*Gik«<E. Howtiva il 
usually housed a 
canruin pod or ft Pave 
Tack guidance pod, Bui 
I ho bomfi-hay wag only 
pari d Iho story. More 
than loos of 
weapgnpy could bto 
corned no skx ewivailng 
underwmg pylons. 


nc 
















Aviation Factfile: Modern Aircraft 


Grumman/General Dynamics 


EF-111A Raven 

• Supersonic electronic warfare aircraft • Converted F-111A 








T he EF-111 Raven was until recently 
the USAF’s ‘secret weapon’ - an 
electronic wizard that jams and 
confounds enemy radar and 
communications. Converted from the 
famous F-111A ‘Aardvark’ this big, variable- 
sweep veteran carried no weapons but 
relied on the magic of electrons to clear a 
path through enemy defences for other 
warplanes. The Raven saw action during 
the 1991 Gulf War. 



A The Raven’s role was 
‘non-lethai defence suppression', 
which involves jamming enemy radar 
defences, but the aircraft did not carry 
air-to-surface weapons to destroy them. 
That task is left to F-16Cs armed with 
AGM-Q8 HARM anti-radar missiles. 
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Grumman/General Dynamics EF-111A RAVEN 


◄ Jammer's cockpit 

Dominating the control panel 
in front of the electronic 
warfare officer's right hand 
station is a large tactical 
situation display screen 
providing threat information , 

Air-to-air refuelling ► 

As with the F-111 ' tanking’ 
was used to extend the 
already long range of the EF- 
111. Here a KC-10 is about 
to refuel a Raven. 





4 Afterburners lit 

The immensely powerful 
TF30-powered F-111 was the 
ideal platform for a tactical 
jammer as it was able to keep 
up with F-111 strike aircraft on 
long-range missions such as 
those to Libya and Iraq. 


▼ Two-tone grey 


r 


The Raven fleet was always painted in this two-tone 
grey colour scheme, the darker shade is on the 
upper surfaces of the aircraft. This makes 
it less conspicuous when viewed from above. 




A ‘Electric Fox' and ‘Spark Vark’ 

After the F-111 1 Aardvarkthe EF-111 
was known as the ‘Spark Vark’, The type kwhs 
also called the ‘Electric Fox’ before 
‘Raven’ was coined by the USAF 


FACTS AND 

>• Skilful manoeuvring by an EF-111 pilot 
caused an Iraqi Mirage F.1 to crash into 
the ground early in the first Gulf War. 

>■ The EF-111 has only one set of pilot’s 
controls compared to the F-111's two. 

>* An EF-111 aerodynamic prototype flew in 
1975 and the first full conversion in 1977. 


FIGURES 

>■ Though EF-11 Is used a similar ALG-99 
system to the four-seat EA-68, greater 
automation allowed just one operator. 

> The EA-6B differs from the Raven in 
being armed with anti-radar missiles. 

>* The last EF-11 Is were replaced with a 
version of the F-15E Strike Eagle. 


































































Grumman/General Dynamics EF-111A Raven 


profile 


Supersonic 
radar Jammer 


T he I97Y Yoni Kippiir \\ ;ii 
demand mEed thru t;it rit :*l 
anxr.ili were extrenu-h 
wihicnibk lo ;sn enemy's large 
inkrgfafed air defence system 
T 1 iu. lype favoured hy the 
se.eieis and Warsaw Pact 
.lanes j'h< t'SAf's Tjcbcal Air 
: oinmand (TAG) had invested 
little in electronic wai hire and 
w as ,il m mi in relii'e its kb ft 6 
. * id-off jammers, 

( .;umm.in liad experience 
\\ illi t.u final i.idar j;m lining 
vstems having combined the 
\| t.)-Y9 system with I he A 6 


Intruder attack aircraft to create 
ilie RA-ftb Prowler carrier- 
Sxjsed jammer. 

TAC, however, needed a 
faster plat Form on which to 
mount ihis s\ stem so that it 
could keep up with its ‘strike 
packages 1 . It therefore chose 
the long-range Mach 2-capuble 
< ienci al I )\ n uinies I' 111. 

The 1.1 lilt umbilici I ihe 
pn )\ cn ai. J i amc ol a Iasi, 

.si 11 rdy. lone,aaiige strike aim.ill 
wiih a 'package' f >| ele< ironit 
rajuipmenl wlneh would eatable 
b< withers io reat'h iheir targels. 


By hie-l9R5 Gruntman had 
converted l2 redundant 
['■ I l I As, Their Hi si use ’in 
anger came the following 
year, supporting the l s S raids 
on Libya. At the sun oJ the lirsi 
Ckilf War. tile Raven w as one 
of the first aircraft to challenge 
Iraq’s air duk’inw 

The TsAI 's Heel oi Karens 
was reliPed in IWH, afiei a long 
running deployment in the 
S<n.ithern no-I ly a >m iiver 1 1 :uj. 



EF-111A Raven 


This Raven belonged to the 430th Electronic 
Combat Squadron) 27th Fighter Wing, at Cannon 
Air Force Base, New Mexico. The last unit to fly 
the EF-111A operationally was the 429th Electronic 
Countermeasures Squadron. 


the csow cnrianih'. < I i pile it and nn>tFiClu>nk: 
warfare<ilffe*i hi a-- " iiaon ol the 
, ■ li'nv> L'llnaa: cl it* - ' F lit. 


! I irr i Humi [rniFning rx|i lipmxml is 
hi:,. I iii Ihr kiriTHii vvi ■. i; ,i v r, iuy, 

ii ai n.ji i^.i• :iMi t- I'liiiK) a 
■ ■ III : IC ft, / long '! arKf*' tailing 
. var seven tfa<ju©ocy bsnefe 


The l68-kQ(3?LHh.) 'fogtbal' pod 
on the lop qf Hie fin holds £64 kg 
(530 lb.) of receiver cintenricis and 
reteied egt^pmont. including an 
infra-red warning system. 


j. 


Above: EF-111A serial number 66-0041 was the second 
F-111A to be converted to Raven standard, but the first to 
have a full electronics suite installed. 


Left: EF-IIIAs drawn 
from units of the 66th 
Electronic Combat Wing 
from RAF Upper 
Heyford, Oxfordshire, 
and the 388th Tactical 
Fighter Wing from 
Mountain Home AFB, 
Idaho, performed a vital 
role in Operation Desert 
Storm, based at Incirlik, 
Turkey and Taif, Saudi 
Arabia , respectively. 



r a 


\ 


i r - R.jwi i rnlhirry Ixilli t id F 1 I 1A's APQ- Iftfl at lack 
1 !■ !■ ir and APQ 1 lft terrain ‘olIr wrnQ rpi.U-ti ngms imHra 



I J| > in four wmg iTytons can be 
Kllftd, iwoon eddt for 
li m earring® of such items as 

I'm - '.l k .il i- I ' I- ; ■ ■’ Ir' 

rtt. * 


i 


/ 

0 


i-. 




II*? only ncmornnnl ; ' W 

Ihv fcF IT is a fJciir ut AIM-9 
Sk !■ iwh u ten it f \k If . '■> . 1 : n k at. 
hr, I h i j nr:,: in:-. u r dulnnua, 
iw.wvuyrn. cuinnirky -,1s rJmtir 
rpmud mu.i: •:.'ilt-irniH hi , 





S3 CG 

430S 



i hti bh- M IA uses the basic 
airframe of the F-111A, 
including the engines, two Pratl 
& Whlfney TFSfi P 3 turtxsfans 


The EF-111A’s mission 

1 Havens can undertake rqdqr |ammmg from a distant (stand-oH) 
|Hjsnion or as a strike escort, accompanying a waver ol attacking 
' 'jhlar-bombers- 


i V l 
, ■ i 


4ii 


v i . O Without trie capdi ity to delect an altack. 

Ihe enemy canriu! direct nnli-airtrafl fun 
or lightera on lo ihe sirtfce forcs. 


An 

y * 


* 


-- - 


U./' 




2 One or more £F-tl Is precedes the 
strike ‘package*, detecting hosflte radar 
emissions and transmitting 'noise' so that . 
the enemy is unable lo detect the attackers. 



EF-111A Raven 

Type: iwo-seat supersonic electronic warfare 
aircraft 

Pnwerplant- two 112.23-kN {IMGQ-lb.-thrust) 
Pratt fi Whitney TF30’P-2 afterburning turbofan 
engines 

Manitmini speed: 2272 km/h (r ape rap.tr,] 
Combat radius: M 95 km (927 ml.} 

Service ceiling: t3,7t5 m (45,0^ ft.) 

Weights: empty 25.072 kg (55,153 lb.}; loaded 
40.347 kg (83,763 lb.) 

Armament: usually none, but able to tarry two 
AIM-9 Sidewinder a.ir-lo-air missiles 

Equipment: AN/ALQ 99 E tectical [arnmrng 
suite fTJS) consislmci ol □ System InEegraled 
Receiver (of hostile radar emissions) and 
jamming Imnsmillurs: seU-dufence □veourcs: 
mapping radar and terrain- 1 allowir>g radar 

Dimensions: span lapr^ad) 19.20 m (63 11,1 
span (swept) 9.74 m (32 ft.) 
length 23.16 m (70 ft) 

wing area 43 ,77 mr (525 &q. ff.) 


COMBAT DATA 


MAXIMUM SPEED 


Bay’d oi' Min M-.'icl 1 ? capfltite F-lllA nlnke arrcrafl, me Raven 
possessed a siir5iLjr|y rmpres^ive perfewmance. TKh Su- 24MF 
i.s $\aa tk-tf.ed an □ supefsorir€ Jlld.ck airciall. 


CF-111A RAVEN 


2216 km.1i LMU9 ni.p *i,| 


m tuo/h \ 

EA-BB (BEBm.p.tl.t 


1435 kni/li (89Q ffl.p,B,]1 


DEFENSIVE ARMAMENT 


While (1-41 EA-&O is ciipaWo of carrying up 10 lour AGM-SB HARM 
anihiariar mtssflos, tt is no? aquippuo' wild defon&liw weaporny. Tlw 
AIM !J Sidewinder has a cenSidwabty hiVner rnrtne Ihiin Ihn R -fid. 



I (f1 ii 1 111 1 u j it it 11 


2 x AIM-9 Sidewinder wissllies 


None 

1 j || t j j U ( 

2 x R 60 alr-!o-atr rnltilSns 


Tin' F-111 
family ha* ;in 
nOnvXilNwl 
|;W 50 

perTtMuufico- ih 
U na gupers-fleic 
cv^p U rrkg 
roll*. Aii thUH 
types HirLy r>ii 
rttlueted i-n 
11 M3 a-T, 


EA-GB PROWLER 


SU-2AMP ‘FENCER-F’ 


EM1IANAVEH 
7!JW km II.BB4 ml.} 


f ft-fifl PROWLER 

1 lua (1 ,BEl& ml.) 


SU-24MP 'FENCER-F' 

vm km ibUFi oL) 








































Aviation Factfile: Modern Aircraft 


Grumman 


S-2E/F/G/UP Tracker 

• 1950s design • US and foreign service • Turbine conversions 



A While originally 
intended as a carrierborne aircraft, 
most S-2s that are still in service are land- 
based and equip the navies of smaller nations 
which require an affordable ASW platform. 


T he first carrier-borne anti-submarine 
aircraft to combine the ‘hunter’ and 
‘killer’ functions, detecting and 
tracking submarines and attacking them 
with bombs and depth charges, the S-2 
Tracker entered US Navy service in 1954. 
The Tracker seemed an ideal counter 
to the Soviet Union’s vast fleet of attack 
submarines threatening US warships. Many 
were exported and a few remain in service, 
some fitted with new engines and avionics. 
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A Republic of China naval service 

Taiwan’s original fleet of S-2Es and Fs has 
been retired or converted. This example 
has now received turbine engines. 


◄ Fire-bomber S-2F1T 

Marsh Aviation offers turboprop conversions for 
both civil fire-bomber and military aircraft. 


Grumman S-2E/F/G/UP Tracker 


A Prototype Turbo Tracker 

Built as an S2F-3S (S-2E after 1962) and retired by 
the US Navy years before its designation changed, 
this S-2T still carries US Navy markings. Taiwan’s 
conversions were completed under a USN 
Foreign Military Sales contract. 


▼ Folding wings 

Designed to operate aboard 
aircraft-carriers, the S-2 has 
folding wings to ease storage 
below deck. Until recently Canada 
operated its S-2s in this low- 
visibility dark grey colour scheme. 


▼ Argentine S-2A 

Having retired its S-2 As, Argentina is having its 
S-2Es refurbished by Israel Aircraft Industries. 


FACTS AND 

> The first S2F Tracker completed its 
maiden flight from Long Island, New 
York, on 4 December 1952. 

>■ Navy crews nicknamed the Tracker the 
‘Stoof r after its S2F designation. 

^ The first S-2G conversion was undertaken 
by Martin, the rest by the Navy using kits. 


FIGURES 

► In all, 1269 Trackers were built, including 
100 under licence by do Havilfand 
Aircraft of Canada. 

V The S-2G variant was modified to carry 
Buillpup air-to-surface missiles. 

V Marsh S-2 turboprop conversions 
employ a five-bladed propeller. 









































































Grumman S-2E/F/G/UP Tracker 



Breathing new life 
into the ‘Stoof’ 


S-2E Tracker 

Type: carrier-borne antksilbiliarine warfare 
aircraft 

Powerplanl; iwo 1137-kW (1,525-hp.) Wright 
IT-1 B26-82WA Cyclone radial pseton engsnes. 

ManiTtlUin Speed: 426 km/h (264 m.p.h.) at sea 
level 

Patrol speed: 24 1 km/h (149 m.p.h.) at 455 m 
(1.500 ft.) 

Endurance: 9 hours with maximum fq@t 
and 10 per tent reserves 

Weights: empty S505 kg (18,711 lb,); maximum 

take-off 13,222 kq (29,006 lb,} 

Armament: one Mk 47 or Mk 101 nuclear depth 
change or similar in weapons bay, 60 depth 
charges m fuselage, 32 sonobuoys in engine 
nacelles, plus a vnnety of bombs, rockulscir 
torpedoes on si* onderwinq hardpewnts 

Dimensions: 


capable S-2G. an interim aircraft 
pending ihe inr induction of rI if 
all new Lock hoed S-3 Viking, 
These-: were ihe Iasi carriev- 
honx 1 I'SN Trackers and made 
their final cruise in 1973, 

The Tracker eras eagerly 
snapped up by foreign navies, 
with .surplus S 2L's and Gs going 
in XitMialia. Turkey and various 
Asian and .South American 
nan<ms. An alh>idubJc ami 
submarine platlorm, the backer 
has Ix'come a randkkne tor 
major upgrades with new 
eng Hies and avionics* gear, 
Argentina Brazil and Taiwan 
have taken delivery of rebuilt 


Above: Taiwan’s Trackers carry one of two 
colour schemes, either grey or two-tone 
blue and dark grey. All were surplus 
ex-US Navy aircraft. 


Right: Brazil continues to fly 
S-2Es and re-engined S-2Ts from its earner 
Minas Gerais. Operated by the air force, they 
are designated P-16E and P-16T. 


“I;, ■ , ■■ ■■ •- .■ Track® (fn m S :*! 

11 ;ii 1 j longer wirxj span, urilunjerl tail 
i. ft v ' -a and groaiet M capadty 


Taiwan ordered 32 S-2T conversions, the first 
two of which were carried out by Grumman 
and delivered in 1989. The remainder were 
tackled in Taiwan using kit sets of parts. 


span 
tongth 
height 
wing area 


The now engines and thaw 
Dowly advanced technology 
four-btoded propers boost lop 
speed lo SDQ km/h 1,310 m.p.h 
al 1525 m (5,000 rr i and tl^e 
payload by dOd kg (t.l00 lb ). 
Cruising spaed. Held tong lh, 
single-Hi ginetj ift-donn.-rcn 
UT Hi uvurliil.,1: 

are also in>provftd. 


As well as I saving rum 
engages, l he Tracker 
*-&;i improved awmics. 
These inckxJe the 
magnetic anomaly 
■ Elector (MAD) and 

radar dii weHl as Eiie 
acoustic lecervara 

nr v I |>rrjcp.swxs 


Ticker variants from 
: e S-2D onwards had u 
tongShenod forward lusetago 
.A- acoommodatwi fur 
e nlaI n and Iwu mrlar 
i .^alrire, NfiW rwvrfjnlinn 
i 1 , : r i i:'i ain't radius are 

“ti'd as part of lha 3*2 f 

' I'.'tjl'filtxl. \ 


A key change made m the S-2T is the 
raplactarifiot ol ilKJ original Wrylil R-1A20 
0 la B f or wflh 1227-KW 

(1 Cianelt TFE3G1 lurbafvOpS, which 

produce about 10 per coni mote power. Piatt 
R. Whitney Canada I * 16As iiave .-ilso lieen 
pH wed in othei convulsion [xsck$L)t?5. 


Cnni^mpwnry carrier-borne ASW types include the Falrey Gurnet 
flrtd Bregiidi Alrid. only Ihe laltet of which remains In service along 
wnii a small ttuiTilMirs oi Trackers, A great d*pt ai ship-trame ASW 
work >s rboiv carried OUl hy JieJicopiers like Lina Sea Ki-rig. 


241 |MS m.p.h.) 


232 kik'li (144 m.p.h.) 


; .irqi r fi>; i v.-.-ng .iircusl! h 4 Mi.it cans Identity longer endurance 

l •: . -!■■-. - • f i ■ ill '• <1 •.!•.. 1 " i.. ' 

ar urrfj Lnran. The Alizi is smaller than the TraOkar and Ihus 
sftorter enduranto. 


carries Joss tueF, liencu :ls 


S-2E TRACKER 
9 hours 


SEA KING tVfk 42B 
3 hours 


’ost-war US Navy ASW aircraft 

■ GRUMMAN AF GUARDIAN: A rsplacemant tar (he TBM 
: g« -r there were Iwc versions of the AR Ihe radar-equipped 
• > :'W 'fiurrier’ {h-alow: and tho weapon-Oiirrylng Af *2S 'kilter'. 


1 t, I - r,;11» 

tbnn nny liKOd- 
vvinri ,i-ra,sll i’, 
inhered! id !ho 
desiqn of a 
heflcOplet, rfuo lo 
its abilrly to riaa 
vrjditiilfy, This 
Ti.li :kLM nnfJ Ali.M 
M-.V0 coniDorattki 
elm id NnSes, i*tilch 
are Cekly iyp»cal 

fi.'' II 'j'.’y ir-J 
5iZu Ut airciEili. 


H GRUMMAN T0M-3E: Famous during Wf> n Wnr II as 
;> torpgdo-boinbdi, Ihe I'RM w.is nsen nfter the war r-y ihe 
US Mavy as an anti-submarine aircraft equipped with radar. 


■ LOCKHEED 3-3 VIKING: Tito only carrier-borne type iw 
produced by Lockheed, the jet-powened Viking replaced The 
S-2 frnm 1974 and is sliil tn service 


PROFILE 


S-2T Turbo Tracker 


PATROL SPEED 


ENDURANCE 





































Aviation Factfile: Modern Aircraft 


Grumman 


A-6 Intruder 

• Classic naval aircraft • Three decades of service • Many upgrades 



O n 28 February 1997 a ceremony was 
held at NAS (Naval Air Station) 
Whidbey Island to celebrate the 
retirement of the A-6 Intruder from the US 
Navy. The aircraft had provided more than 
three decades of service, most recently by 
A-6E variants equipped with advanced laser 
and infra-red (IR) targeting systems. In the 
course of its career the A-6 was involved in 
several combat actions and fought superbly 
during the first Gulf War. 



A A familiar sight on US carrier 
decks in both Navy and Marine Corps 
markings , the A-6 proved a highly capable 
aircraft in many combat actions. 
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Grumman A-6 Intruder 



▲ HARM compatibility 

From 1990 the A-6E was given AGM-88 HARM 
(High-Speed Anti-Radiation Missile) capability. 

◄ Into the storm 

Wearing mission symbols and heavily armed, this 
A-6E prepares for launch on a Desert Storm raid. 


l Intruder’s last war 


Both A-6E strike aircraft and KA-6D tankers were 
involved in the 1991 Gulf War. 



▼ Tacit Rainbow 

Designed to attack enemy radars, the AGM-136 
Tacit Rainbow was tested on this A-6E. 


r mu ~ 

r - - 





& Protecting the Kurds 


After the Gulf War intruders were 


involved in Operation ‘Provide 

' li . ■. 

Comfort’ - the protection of Kurdish 

; 

people returning to Northern Iraq. 



FACTS AND FIGURES 


>- VA-75 squadron introduced the Intruder 
into service in 1S63 and was the last 
unit to fly the type in 1997. 

> Neither the advanced A-GF nor the 
cheaper A-6G entered production. 

>- F/A-18C/D Hornets currently undertake 
the missions once flown by Intruders. 


> Several US Marine Corps A-GFs were 
passed to the Navy when the Mariner 
retired their A-6s. 

^ The US Navy and Marines Corps intern: 
replace their A-6Es with F/A-ISE/Fs. 

^ Some 240 A-6As became A-6Es; 12 were 
built per year between 1972 and 1977. 























































Grumman A-6 Intruder 






PROFILE 


COMBAT DATA 


THRUST 


BOMBLOAD 


INITIAL CLIMB RATE 


A, .-] I- 1 , - I. .il-'l clinch. ,i rr;;,il:. t*V- A-llE DOUld tarty a formidable 
isoniWcBd. The A-TE was Ihe- US ■Mavy's second oiiacli piaifoms, 
txil cSk! not Ihcrve Hie weapons an ry.ru;; ,in lity of |!he A-SE. 


A*7E CORSAIR II 
6804 kg 


F/A-18C HORNET 
7031 kg 


TRAM attack 

' vrostabilLfiatmn allows the 

• "*AM turret to remain locked 

• i to the target, even as the 
nrcraft overflies it. 


1 TARGETING INFORWIATrON; 

Using its Forward-LooKing 
Infra-Red (FUR) and laser- 
targeting systems, the A-6E 
is able to calculate precise 
targeting information for dumb 
or laser-guided munitions. 


2 OVER THE TARGET: Ft H i 

iiilows the A-6E to attack 
the hottest parts of a target; the 
engine room Of i ship or a novmg 
tank- The TRAM turr--t rotate- to 
keep the target designated and 
ini view of the IR system 


At the front line 
to the last 


N ew avionics and radar 
u cii' primary features 
of the A-6F. Intruder 
w hen it first flew in 1970. 

11 order i< > achieve rapid 
: iioL-urumenl ol the- new model 
w iih n a limited budget, the 
> Navy began a programme? of 
<aiv.nulinp A BAs in the higher 
'•uniLird ! ii■ new A-fil-'s were 
ng built 

lairdier upgrades were added 
iln’ h it ruder, including a 
i\ i t inn .system that w rs used 
11 it k* I I - 1 A I < micat. I lie m< isl 
mip<Miani tinxlilit at ir>n. lu iwcwr, 


was the addition of a Target 
Recognition Attack Mulh-sensor 
(TRAM) turret beneath the nose. 
This contained laser. IR and 
video sensors, allowing accurate 
targeting and compatibility with 
smart laser guided munitions. 

A programme to lit the A-b 
Heel with new composite 
wings was Mailed in 1988. 

In addil it >ig the l ajiat >ililv to fiie 
stand-oil missiles, iiu kitling the 
AtiM • ih Si.AM. was added in 
the early I99<)s. making the last 
ol the Intruders highly capable 
attack platforms 


A-6E Intruder 

Type: all-wither shipborne attack aircraft 

PawerpFant; iwo 4t 40-kN {B,D40-lb.MhnjsQ 
Pralt ft Whilney J52-F-8B turbojets 

Maximum spued: 1037 km/h {643 m p K) dean 
□t sea level 

Maximum climb rate; 2323 m/mln (7.620 Lpm) 

Range; 1627 krn (1,000 mi.) wilh maximum 
military load: ferry range 5322 km {3,240 mi,) 

Service ceiling: (2,925 m (42,4oo tt) 

Weights; empty 12,132 kg (26,690 Ib.r; maximum 
tor catapuii launch 26.580 kg (58.476 lb.) 

Armamiltnl: a maximum of flb65 kg {1 7.963 lb.) 
ordnance and external toe? 

Dimensions: span 16.15 m (53 ft.) 

length EG.69 m {54 tl, 9 in.) 

height 4.93 m {16 ft. 2 in.) 

wing area 49.13 m (529 sq. M ) 


u :: ! : ' : ; ■ Il ■ I ’ -V O ; i on- ;s : i 

aircraft than the A-GE ar A-7E wh*ch it has replaced, it has 
shorter rsngu than Che A-5E. however. 


-* 


A-6E INTRUDER 82.80 kN (18,080 lb. thrust) 


A-7E CORSAIR II 66.80 kN (14,882 lb. thrust) 


F/A-18C HORNET 142.40 kN (32,034 lb. thrust) 


I UR and taser- 
fHsrgnatfM system vs 
ecalod in the 

r RAW |urYfrl. fst the 

head oi Hie A-BE's 
attack avionics. 


i. i pr*r • t| a n: .ill n '■ n ... Uit II A ' .... ■ f. ,-■ ■ ■ f 

MKVSl impf«-ssrvtH eiimD rate Wian Ulfi- F/AUttE/F ih .’ilradiicod, Ilx -1 
Navy Hopes to avaicorna thra range daticifincias d Hie FM-1&&P. 


3 POST-STRIKE ASSESSMENT: 

Alter the attack the FLIH is able 
to look backwards from the turret. 
TV-like pictures ate produced, 
which are viewed in the i uakpit 
and recorded by an onboard video 
recorder for damage assessment, 


A ronidvubfa aiMo-air refusing probd was 
i KitmitJly mrxmlnfl tin I lie cun imlir atl Of V ■■ 
now? rack wnu. RiiIuoUh-aj was possible I torn 
KA 6Dl' anil otfu i nose uqi iipf-iM iur-lu i • 


Short-sighted US Navy 
officials cancelled the 
formidable A-6F in 
favour of the A-12. This 
was later scrapped. 


Eariv m ihe intrude* programme, «i wna 
■ MI liI IIi0 rfjm iLtse! u;- ,. NIK i 
□Nbrakos iritr rfurori will' :mitnw ;ua\ u 
ihn t.pi Hnrv;e -1 c .nrhi ,r- ■ v^nr 
i :f| i| ik iyi I at I'.n'i Wirx«(|i. 


Shown here with n load Of 15 Mk 62 22 7-kg 1500-lb.) 
bft^nDs. thft A-t*E was also abSe to carry stanct-olf 
weapoTfS such as tho AGM‘34E SIMA. 


&ngta-piBCe, i 1 ii-?i Kivn^ ia*lplancs 
provtoed pttch conlrol arwJ all 
flying controls were hydras.Acaity 
powarea The pipe beneaih tne 
rudder hriffe me allowed luel to be 
jettraonad from Ihe fuselage tanks. 


For stowage aboard ‘lie •cannr-i. 
ihf+ intruder's wuigs wore (dtdixl 
hydrau*cally at a ' ringe fine jLest 
outboard o( the outer pylon. 


A-6E Intruder 


tn service with VA-42 ‘Green Pawns', this A-6E 
wears the low-visibility camouflage which was 
common at the end of the type’s career. VA-42 was 
the Atlantic Fleet Replenishment Squadron. 


Bull i iw- pilol and uavjg.iili.a 
sat On Martm Rnkor GRU-7 
ejector seats Tfte bomtkifr'Aer/ 
navigator was pusilidned to 
sturbxird. aSghily below and 
belli -j ilia piio?. ond was 
rfMponsil:*' for operaiing tho 
aitack systems. 


inirutters proved uinerabie to 
smafl arms lire over Vfelrem, 
a probsem winch was to 
surface again whan Ihe lype 
was used at kv.v level m me 
Gull. 71m piominenl ex+mrsla 
cOrJdalso alfradt tsofti-seeknig 

surfecedd .nr ng^vte-,. 

























Aviation Factfile: Modern Aircraft 


Grumman 


EA-6B Prowler 

• Electronic warfare aircraft # In combat from Vietnam to the Gulf 




h ased on the Grumman A-6 
Intruder, the EA-6B Prowler 
harnesses the electron to ‘clean 
up’ combat zones so that friendly 
warplanes can attack in safety. The 
Prowler takes a pilot and three 
operators into action with a powerhouse 
of ‘black boxes’, intent on jamming an 
enemy’s radar. But it does more than 
jam; with its HARM missiles, the EA-6 is 
a fearsome radar-killer in its own right. 


A The jamming systems of the 
EA-6B are some of the most sophisticated 
in the world. A handful of these aircraft can 
‘black out’ an area the size of France with 
their powerful electronic systems. 
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Grumman EA-6B Prowler 



▲ ADVCAP Prowler 

In 1990 the advanced capability (ADVCAP) variant of the EA-6B was 
introduced. This is fitted with a global positioning kit for pinpoint 
navigation, and chaff, flare and self-protection jamming systems. 


▼ Electronic power 

The Prowler’s systems are never 
turned on when it is on deck , as 
they emit enough energy to 
microwave anyone passing by. 



Folding wings ► 

With its wings folded up, the EA-6 has a narrow 
profile. Under the fixed wingroot is the massive TJS 
jamming pod, containing a high-powered noise 
generator and a tracking receiver Operating power 
is generated by a wind turbine on the pod’s nose. 



▲ Catapult launch 

The EA-6B is a heavy machine, and a catapult 
launch is essential for it to reach flying speed. If for 
any reason the launch fails, the four-man crew will 
instantly eject as the aircraft c/ears the deck. 



▼ Gulf strike mission 

Prowlers were vital components in the first Gulf 
war, protecting the massive Coalition air offensive 
which destroyed Saddam Hussein's air defences. 



FACTS AND FIGURES 


The first EA-6 Prowler flew at Cafverton, 
New York, on 25 May 1968. 

> The Prowler has a black radiation 

warning symbol on its nose so that deck 
crews do not get ‘fried’ inadvertently. 

>- Home port for Navy EA-6Bs is Whidbey 
Island Naval Air Station, north of Seattle. 


The Prowler has been through five 
electronics upgrade programmes. 

> When the EF-111 Raven fleet was rein ■ 
in 1998, EA-6Bs were deployed in the> 
place. 

>■ The HARM missile used by some Prowlers 
has a launch weight of 361 kg (749 lb.). 
























































Grumman EA-6B Prowler 


Jamming with 
the fleet 


P rowler."* are in si ion supply 
and are sorely needed 
Modern air power 
demands electronic warfare 
aircrak. and the I S Navy 
dev'elfijxd the Grumman [-A-6B 
1 1 > give its Carrier Air Wings a 
trump card in lod:i> s hi-tech 
war la re. The* Prowler lought in 
Vietnam (19?il, nui in e\cn 
. 11 ■ i ii at since < irenada 139K3 K 
I>v;i { |9Sh), both (hill Wars, 

Bcisnra ( 1995) atui Afghanisian. 

. lie final Prowler was delivered 


in 1991 and die final 'upgrade’ 
programme curtailed two 
years later. The Prowler is 1.37 
metres longer than the A-6 
Intruder and substantially 
heavier. It sends out jamming 
transmissions from underwing 
pods, and analyses hostile 
signals received by equipment 
in a bulge on its tail. 

Alt hough well into middle 
age, the Prowler remains one 
■ 'I lhe I rest electronic warriors 
and saw service in Afghanistan 


.i■ i i MS ir tin rr«.‘in t■■ jM lam 
sum njn led 1 •■, three electronic 
• rii nmneasurns ofttoora (ECMO&). 
i 1 -MO .ir>■ si"'-; I.ly I ini v, In JrvJ 
morales lliti i u.Lvigation, radar , uuf 
:r.yTjrmiiicalJtH is LX|uipmje*ni. with 
£ CMQ hvfi and three operal ir : j • • 
■.n;ticd jftnfwrinQ suite. 


1 f IWC'J O) ’ i iV: 51 Si 
•Ijmiina mapping Nordcrn 
AGo mo radar system. a 
downgraded version o( the 
A-OE's APf) I'jO wilr- atlnox 
A net torts deleted. 


7 -- 

ilyo#/ \ ° • 


The Prowler is one of the most 
expensive aircraft in the US Navy 
inventory. The huge cost of the 
EA-6B is offset , however, by the 
lives and aircraft saved by the 
protection it can provide . 

and the mK Gulf War. Prowlers 
re piao d I. N Air Porce 1 I - i I 1 
Ravens even though I how let's 
are slower and Lick the Haven s 
'readi’ lo aceompain strike 
ai re rail on some niissit >ns. 


EA-6B Prowler 


This EA-6B ’ICAP-H’ Prowler flies with VMAQ-2, 
one of four US Marine Corps squadrons based 
at the Marine Corps Air Station, Cherry Point. 
The unit is fully carrier-capable and often 
deploys with the fleet. 


ri ii.i I A 6B funs winglip 
spetid braids, similar to 
Ihrtse ol Ihe Sukhoi 
: :. 1 riiglooP. 


Mil lAilWlOT has W-!Uj! 
spaiers k*f primary re 
ranjrol, nsiij;ikM.I hy llnpcsron! 
at kw speeds Thalarga 

are rilniniil lull span, 

arid tne wing has upper 
surlnco btoveng to increase 
lilt at lew f.tns.|3eecls. 



Maximum spEerf: 104S hm/h (660 m.p.h.) In 
"dean 1 condition at sea level 

Range: 770 km( 1.097 mi,) 

Service ceiling: 12,550 m (41.164 ft.} 

Weights: empty 14.586 kg (32,026 lb.}; loaded 
24,703 kg (54,347 lb.} 

Payload: four AGM-80A HARM (High speed 
Anli-Radiation Missives), ANL/ALQ-99 enviTtef 
pods, or Aero 1-D 1136-1 il rtf (300-gal.} drdp- 
lanks; somft with AN/ALQ 149 jamming system 


Dimensions: 


span 16,15 m (53 ft.) 

length 13.24 m (60 ft.) 

IH.'Kjht 4J5 in (Ih It.) 

wing area 49.13 m (529 sq. ft.) 


COMBAT DATA 



Sall-protocitori jammhB r<l 

decoy enemy rgdar-guidad 
rt Hssiies is tuovided by a 
deception lammiog s-uile TV>e 
antenna f<x ttus m located 
red to Ihe reloellKHj probe. 


The JCAP-li iirjv:..-,••• Mi-i -| [Ko gta mn w stows Ine i.:-m 
ol untterwfng US pods lo jam in any one ol seven 
frequency bands, riiey can also simultaneously 
interfere wild n.-om Ilian nun enemy radar, «van 
vvhni Ihev am using widely different rraquenctefl. 



I he FA owltH can cany an 
infafnaHiiM ! ■ : ::B KC 

115.390 lb j. with 4547 kg 
110,000 lb ) .a under wing tnnfrs 


The large pod on top of the 
■ '' ' ** ■.., *• m 

iiiluyji.iitofi rcK.’ffiveK-, winch 
delects hostile radar 
omissions and sends them 
io a centra] comptiter for 
threat anolytas. 


VMAQ-E! 

marines 


A large avionics uali.r nr vt luot 
tanks occupy the tusefage area 
in:-! w;i 11 % anginas. Tl% J52 
turbojet was also u&od ir. the 
McDonnell ijfr. itj',:ts A-4 Skyhrswk 



The att-ladrig cylindrical pcxl 
on ihe tin is the At.O i3C 
deception cdiJitenneesures 
system, known as Ihe 
beercarf Ed tTVWS 


ocation of enemy radar transmitters 


'Owlere will often operate 
* pairs, holh to produce 
; lur and more powurful 
^mining transmissions and, 
s deplriled here, to locate 
nrf fix enemy radar sites. 


LEAD PROWLER: ► 

One aim raff Hies dose enough to the enemy 
to persuade him to activate his radar The 
Nenso' notes thy exact bearing of the enemy 
IniriEmiltor. 

-< TRAILING PROWLER: Close enough to pick up the 
enemy ratter, but far enough behind for any radar beams 
to be too weak to return an echo 5 > the enemy, the 

second Prowler also notgA ttio bearing of Ihe radar site-. 


MISSION ACCOMPLISHED: 

Once Ihe two Prowlers have 
noted Hu-i radar's hairing. 
Itn-<y can turn awav before 
awning within range of 
1 nemy missi e deter n . 


JW 


■ 

>y 

n 

,«' 

x 



LOCATION FIXED: 

A simple iriangulation 
csFcuktEirm exactly 
fixes the local ion of 
tite enemy radar, 


MAXIMUM SPEED 


The Prowler whs bwivwl fmom t ELAsoolc carrier t»mb«r Munich 
wns able to tly and 1^1 «n all waaihere, by day or night The EA-G 
iji.As the Miacli ; J ri^rtgrrmarice ot rhe EF-t 1 • bLtl since its main 
fuwtion is io escort iormfliions gt heavily-laden strike aircraft ai 
SUbsonai speeds Ihrs is no rfial IkaodiCap. 

EA-6B PROWLER 
1048 km/h (650 m.p.h,) 

EM 11 FUWEN 
2272 knya (1,409 IH.p.li.) 

¥ak-28 'BREWER-E' 

1200 km/h (744 m.p.h.) 




tfiu FA-Li HOB a sliurlor 
mmcftf thnn 11s kind 
Ij-iisird equiViileiil!: 

Chnnks 3a 
I.-, Hi launch Tiom 
a carr-er artywfuwo on 
ihe world's oceans ii can 
:c.jch a much greutar 
j.in^e ot poterilai lartjels 
lhan aircrull like 
LI : n. which cart only 
Ofierala !rom a lew 
high-tych jir bgstft. 


EF-111 RAVEN 
3QM km 

ft nan ..I ■. 


EA-6B 
PROWLER 
1770 km 
(1.087 mi.) 





■28 ‘BREWER-E’ 
1900 km (1,078 mi.) 


ELECTRONIC WARFARE CAPABILITY 


Tlicf Prowler and the GF-111 have a aimHar et«cin»ncfi hi. but 
the 'Spark Vnfk' i& a nwe nacanl adapkatlQh, and greater 

OtimpIlMliMtlah means lliei gnr ek-ct-ui -n. . .. <rn, i-i .i., .1,,. 

Ilk! |ob of Shrue aboard !l■■■ Provrier Boln ,-i-.• t rpe y| Ur.jl ivh'/h 
BO pliisl+Ltiled Huu lht ' 13■ i".vur', wli i:ti WiT: nporaiiminl w<lli Soviet 
kin lllitlt Mi*' tjfPdk |< n! !I -i' iJIv 'h 
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Aviation Factfile: Modern Aircraft 


Grumman 


C-2A Greyhound 

• COD aircraft • Derived from the E-2 Hawkeye • Twin turboprop 



D uring the 1960s Grumman built the 
Greyhound for hauling supplies 
and people from land bases to the 
decks of the US Navy’s aircraft-carriers. 
This is known in jargon as the COD 
(carrier on-board delivery) mission. The 
Greyhound draws its fundamental design 
features from the better-known Grumman 
E-2 Hawkeye airborne early-warning 
aircraft. It is a superb aircraft with a fine 
record of safety and performance. 


▲ The US 

Navy’s C-2 Greyhound fleet was 
delivered in two batches, beginning in the mid- 
1960s and ending in the late 1980s. Most of the 
original batch have now been retired . 
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Grumman C-2A Greyhound 







▼ Atlantic and Pacific C-2s 

Two transport units are equipped 
with C-2s and are based in the US. 
A detachment is also stationed 
in Japan. Training is carried out 
at NAS Norfolk, Virginia. 


4 Folding wings for easy stowage 

The Greyhound has the same wing as the E-2 
Hawkeye. Wing folding is a necessity for aircraft 
moving within the confines of a fleet carrier. 

▼ Mail call 

One of the Greyhound’s most important deliveries, 
at least from the sailors’ point of view, is the cargo 
of mail for crews. 


A Carrier on-board delivery 

COD squadrons are attached to Hawkeye- 
equipped airborne early warning wings. 



T Different cargoes 

As well as ferrying personnel, the C-2 delivers 
weapons for the carrier’s combat aircraft. Among 
the weapons shown here are three AIM-54 
Phoenix air-to-air missiles for an F-14 Tomcat. 


FACTS AND FIGURES 


The Greyhound prototype completed its 
maiden flight on 18 November 1964. 

>* Fifty-eight Greyhounds were produced in 
two batches - between 1964 and 1968 
and between 1985 and 1989. 


>- Plans to replace the Greyhound with a 
version of the Lockheed S-3A Viking 
met with only limited success. 

► The C-2A replaced the Grumman G-1A 
Trader, which was based on the S-2. 


> A proposal to re-open the Greyhound 
production line was rejected in 1991. 


>■ Grumman considered a jet-powered 
version of the C-2 but it was never built. 























































Grumman C-2A Greyhound 


PROFILE 


Delivery van of 
the US Fleet 


Tj 1 hi' (iiununan ( 

1-2 A 

slmrc biisrtl stjniitimn placed 


Greyhound w;t 

s 

in ;i siniK-git kxraiion to 


-L developed in il 

he «:ii'lv 

resupply ships m sen. The C-2A 



1960s In mating a deeper, 
more capacious fuselage iu 
file basic wings and tail nf 
the I -2 Hawkeye. The resuH 
n t.s a highly elleejive iransporl 
,)i" tile e-Ssential lask of 
delivering supplies lo 
ail'd all ^carriers at sea 

Alii u High n is equipi >ed 
with a taihiook and U rkling 
wings l< m t a i. ier < iper.n ions, 
fie C nv> Ik mn< I is m >l i hi ended 
■ii be slalioned ,ibo:il\l a cairiei. 
Instead, ii is operated I <\ a 


Greyhound is also successful in 
Us secondary duty as a mining 
aii'erall, and lias been used for 
training Hawkeye crews. 

before ihe cockpits ol combat. 
;lireiaft were opened up U) 
women its 199.1 the Greyhound 
was one o| the very few earner 
< apable serf)|dunes ft j l>e llow n 
b\ tornate pilolv | alike ihe 
u'ew s ol lighters and bombers, 
i! lest ■ ir.msjx ul pibH.s jly a real 
world mission even time lhev 
take off and land. Great care 



Below: This photograph of 162153 , one 
of the batch built in the 1980s, shows 
the wing and tail design to good effect. 
These are shared by the E-2 Hawkeye , 


Above: Carrying the ‘RG 1 tailcode of 
the since-disestablished VRC-50, this 
Greyhound was based at Cubi Point in 
the Philippines . 

has f< > he nkri w hen landing 
the C i rev hi aim I t m an a in ialt 
carrier because its large 
wingspan braves IiIll> mom 
for manoeuvre on ; crowded 
tk.vk. Hul. lor its size, the 
Greyhound is relitiveh 

(MS'. It > I IS . 



C-2 A Greyhound 


Aircraft 155124 was one of the original batch of 
19 Greyhounds delivered from the mid-1960s. ‘JM’ is 
the tailcode of Fleet Logistics Support Squadron 24 
(VR-24), ‘Lifting Eagles', based at Sigonella, Italy. 

in air including prototypes, ’.M Grejyhoui ids hfJVft 
been daitMored lo Elia US Navy. Tlw 30 buill in the-* 

Itfet “i ml I'rilllMF C-2w Hu having ii( Wall : 

. II.I'i II - . or : 1 1 . i J| , . i.JwSi, II y I V r.V.' t ;llil lilli’il 


The Gmyl fund's engines ere 
the same 3663-kW (4,900-hp.) 
Allison T56-A-425 turbines as 
t'yosa Filled to the F-2C 
Hawkeye, Ibis commonality 
between ihe iwn airnraft naaes 
nwilenancs and cec:.. »tf 
i leecl lo carry diltomni spate 
I vni:n m 1 1 in cramped conlirkes 
..■I ,-ir fin i ;r;it‘ COIN if. 


Rebelled for Shu iranepofl 
rote, tFic Greyhound's fuselage 
Iscoosidaralily larger than 
that of the Hawkeye, When 
configured lor passengers, 
the Greyhound cab cany up 
to 29 people. Twenty 
slrMclWa can ateo 
ba inslaJIari 



M ruiion m -iiius i.:i list? Greyl K* i?«rl urjrilrn mi its rote n.ir IN* 
delivery or higl i itJioirty cargo and puHsangeis in end from 
carters at sea. Its range of 1900 km (1,100 ml,! when lufty 
I oaf fed is Tar grEiler Ilian lhal ol land-based helicopters. 


The tail design ts another feature shared 
with |he E-2- Four 1 ms are required to 
provide suificieot sail area, but must si II 
'it wiibifi lino cramped coniines of the 
earlier hangar. Ail except tlna pod inner 
lift i ■ tvn a uidder litL c.h.s 


UN..— STATES NAVY 




Fot Ihe kxjriiiig -;jf bulky items like 
. T'Vnt: ergircs &hd weapons, the C-2 
r.as a teai ramp. An arrester I took is 
lined lor carter landings. 


Carrier on-board delivery aircraft 


■ GRUMMAN TBM-3R AVENGER: As well 

• 'i carrying personnel, COD Avengers delivered 
'■u: leaf weapon compci jhi In in furies ol c: sis 


■ GRUMMAN C-1 TRADER: The Trader was 
; i vijnnnl ol ihe S tracker, which had is A3W 
equlpn'i (nt removed lo make room tor toughl. 


■ GRUMMAN US-3A VIKING: To supplement 
Ihe C-2 Heel, a small riii fiber M rmb-aubmarine 
5*3A Vikings have been converted far COD tasks. 



■ FAJREV GANNET CQD.Mk 4: In cmirnor 
with American COD designs, the British Gar met 
COO.Mk 4 wflS based on an existing design 
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C-2A Greyhound 

Type; iwin-engmo carrior onboard delivery 
(COD) transport 

Powerplant: iwo 3663-kw (4.900-hp;) Allison 

T56-A-425 lurtteprop engines 

Maximum speed: 574 km/h (256 m p.h.f 

Range: 1930 km (1,792 mi.) 

Service ceiling: 10 . 2 io m (33,500 ft .1 

Weights: empiy 16,436 kg (36,269 lb + ); 
maximum lake-otf 26.0&1 kg (57,370 lb.) 

Accommodation: two pilots, up to 39 
passengers or 2D sireldiers plus four 
aEtendanls or up lo B6D0 kg (14,960 lb.) ot 
pallatteod caig -0 


Dimensions: 


span 24.56 m [80 ft, 6 in.) 
lenglh 17.32 m (56 It. 10 fa) 
height 4.04 m (15 ft. 10 in.) 
wing area 65.03 nr' (700 aq. ft.) 


ACTION DATA 


LOAD CAPACITY 


The til rotor Osprey, ii ti*tdod ( w • i^nnce tl^ GDD 

■capaitMlittea of the fleet It ha-5 almost twice the capacity of 1h9 02. 
For ;iTnxl-bnsw the C-2 ha-5 a maximum tead at SflOO kg. 

The Viksng, based on the 3^3 ASW aircraft, has a limited capsdny. 


C tUND 



6SOO kg (14,960 lb.) 


9072 kg (19,9581b.) 


US-3A VIKING 2600 kg (5,720 lb.) 

Wllon fully 1 1 :>■ t>■ IimI 

.ii ilI ind-nill-f] 


C-ZA GREYHOUND 
1930 km 
(1.197 mi 


■.?ir>n tokc* Cic 
Osprey lias till 
bnprtt&sivw r. iiit.1* • 
pitdrjrmance - ail 
mipraviemenl rm 
lhat or Ihe C-2. 
Ttus US-3A also 
has an excellent 


TAKE-OFF RUM 


x 

* 


US-3A VIKING 
3?00 km 
a 12 . aw ml.) 

4- 


22A OSPREY 
3336 ktn (2,068 mi.) 


The VikirTfl nas ihe shoner lake-ofl dist.Ti>ce <4 she two lixtte wing 
micrall. The Osprey tilt-rolor has a varbcai laKe-oh capabilily. out 
uses a slicct tHhe*c.1f ri*n wlwsn carrying all bui ihe srnaltesl 
toads. 


E-2A GREYHOUND 


932 rn (3,057 ft.) 


V-22A0SPHIY 152 m 
(499 It.) 


E£ 


m 


67ft <11)2,1 Hi! ft.) 


m 
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Aviation Factfile: Modern Aircraft 


Grumman 


E-2 Hawke ye 

+ Combat proven • Airborne early warning • Fighter controller 



7B3 


A Throughout 22 years of service the E-2 
Hawkeye has become an indispensable part of US 
naval operations. The latest E-2C Group II aircraft 
are far more capable and are likely to remain in 
use for some time. 


D esigned as a flying radar station, 
the Hawkeye is the US Navy’s eye 
in the sky. Sometimes called ‘the 
affordable AWACS’ (Airborne Warning and 
Control System), it is just what the US Navy 
requires to guard its aircraft-carrier battle 
groups and to direct friendly warplanes when 
the action begins. This twin-engined aircraft, 
with its long, slender wing, huge tail, and 
saucer-shaped rotodome, is now a familiar 
sight in every US Navy carrier air wing. 
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PHOTO FILE 


Grumman E-2 HAWKEYE 



A Rotodome 

An E-2C from USS Constellation 
shows off its enormous radar 
rotodome. 

Catapult launch ► 

The Hawkeye runs its engines up 
to full power before the steam 
catapult hurts it from the carrier 
deck at take-off speed. 


▼ Fuel venting 

An anonymous E-2, probably flying a research and development 
mission, dumps fuel from the rear-mounted fuel vent pipe. 


▼ Feet-dry Hawkeye 

All US Navy E-2s have a permanent shore base and 
most export customers fly their E-2s solely from 
airbases. This aircraft flies from NAS Norfolk, Virginia. 




A Folded Hawkeye 

With its wings folded the Hawkeye presents a 
more compact shape for stowage aboard the 
crowded decks of an aircraft-carrier. 


FACTS AND FIGURES 


► The Hawkeye was the last propeller- 
driven naval aircraft built by Grumman* 
the world’s primary naval aircraft builder. 

>■ In December 1971 Israel purchased four 
Hawkeyes equipped with APS-125 radar. 

Other users of the Hawkeye include 
Egypt, Japan, Singapore and Taiwan. 


> The Hawkeye made its first flight from 
Grumman’s Peconic River, Long Island 
facility on £1 October 1960. 

>■ The Hawkeye is now back in productio. 
equipped with the AN/APS-145 radar. 

>- Hawkeyes are launched ahead of other 
carrier aircraft and are the last to return 









































































PROFILE 


Eyes of 
the fleet 


N icknamed the '1 Uiinmer' 
h\ us crews, Uir Ii-2 
] hwkew was designed 
lo replace* he? earlier L IB 
Tracer, the 1 irsi radar piano 
in the Heel. 11 ie Jkiwkeye. 
ui’h turboprop engines, a higher 
'peed anr a higher ceiling, was 
i great improvement o\«t its 
I >jedei essni I I k I la win ye 
intmdlK etl a (.ei K-sal lied in 
ABsaXi r.Klar, ihe antenna nl 
which revolves at six revolutions 
per minute inside the disc 
shaped nick>n lv I he IifM 
production I I.iwkeyex hegan 



Japan received the first of its E-2s in 1982 and it is known as 
Daya (kite) in Japanese service. Several countries fly the E-2. 
including Egypt, Israel and Singapore. 

reaching squadron VAW-l LO 
'Firebirds’ based al North Island, 

California, in 1%*1 In Vieuiam, 
the I Lawkeye perlormed iis 
pi iin ir\ mission of protecting 
uia rail carriers \\ iih its radar 
eves . Inn it also served as a 
flying headquarters lot t ; i 
Phantom Ms and h-H Crusaders 
on etimlv.U air pain»ls. 

The 1 lawkeve's radar unit has 


changed again. 

Co APS*l^8, APS-1 W and APS-1 lS 
The APS- i n. now Iving 
rctruhlted to airt rail in the fleet, 
oilers Jx'tter resistance to 
jamming, Although it i - now 
getting old, i!il‘ present I -1C 
I lawkeye is an up U ■ dale, 
siaicaT-the-aiT miJiiao 
fighting nujehim 1 



Monies i-rnaiv ,i v.i.e 

'.mi -jin at .".Iui a.'ill inn .1 t*: 

Kept cool to liwiniatn ilnuir 

affk ft ncy, A lar^a dor 

!!!..:’■ ■! i • ■ III lid .:! ; 

E-2's cooing system. 


BOO/t 




Remaining on station tor tour 
hours, 3CX.1 kffl (186 mf) tr;m, the 
CoriiRr and without inlhght 
110 LII Illsi II i. ihe I-liiwknyi' 1 oqi jii i3S 
I. m j I :r ■: I:a, e n ;■:. thr. S ■ iO:i. | 


Grumman E-2 Hawkeye 


E-2C Hawkeye 

Type: earner-based airborne tiarly warning 
aircraft 

Pawerpfant: two 3661 -kw (4.9io$tyfj) Allison 
T56-A425 turboprop engines 

Maximum speed: sag kmTh [374 m,p,h.) 

Endurance: 6 hours 6 min 

Ferry range: 2583 km (1,602 mi.) 

Service ceiling: 9390 m [36,000 ft.) 

Weight: maximum take-otf 23556 kg [51.900 lb.) 

Accommodation: crew oi five: tuei load 

Of 5624 kg (12,399 ib.J 

Dimensions: span 24.56 m (ao ft. 7 in.) 

tength 17,54 m (57 ft. 7 in.) 

height 5.56 m (1G f! . 3 in,) 

wing area 05.03 nr (2,593 Sq. ft.) 


/ r 

ipg p 

- r- 

Ti 
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E-2C Hawkeye 


This aircraft belongs to VAW-126 ‘Seahawks\ part of 
CVW-3, aboard the USS John F. Kennedy. The unit is 
home based at NAS Norfolk, Virginia, and proved 
invaluable during Operation Desert Storm. 


v. • . . 

jiX'kchng plot and CO-pilot, ;i combat 
informal n>n centre ntitoar, atr conlrpi 
ifficor and radar operator. 


T 


With a diameter of 7.32 m (24 ft,) Ihe 
rotgdome hou^--. ihe AN/APS- >39 radar 
zsnd 'idemificalion friend or Ira 1 systems., ll is 
lowered on jacks lor parking on ftie carrier, 





A 5oor-ftn fa:- arrangement was 
Nh |= jired lo give the Hawkeye 
sufficient directional stability, furl 
ihe tail had to lie small enough 
* ■ ll hi .i in n hanger. 


USS 
JU^NT KEMMEOY 


NAVY 

vaw-ibg -'i 



3 (32 4 


, . , . , 1 . . 

ship-borne aiitrafi dcsiynttd lo lie launched by 
steam catapult- This Liar on ihe nosewheel teg 
connncls with Ihe caiapufl shuttle on the deck. 


Afthough Hie original E-2C was powered by 
the 3661 -kW (4,910-tipj T56 A425. [he latent 
E-2G Group Its am lifted with the even more 
pOrtOliJ 3303-kW (5,006-hp) T5R A-427. 


US Navy E-2Cs have been slow to 
Sake on the taw-visibaity markings 
of She res! of the fleet, retaining 
on uul.il squadron markings and 
gmy end white camouflage: 


Controlling the air war 

OVER THE HORIZON: Acting as an 
extension of the aircraft carrier’s own 
radar, the E-2C is able to monitor 
possible threats at greater distances. 


F-14 


RANGE kin 

mil 03 


900 


T u-22M 


500 


700 600 
400 


500 

300 


400 


9150 m 
(30,000 ft.) 


300 

200 


AIRBORNE CONTROLLER: When the 
E-2 detects enemy aircraft or anti-ship 
missiles (ASMs) it alerts F-14 Tomcats, 
which are sent on barrier combat air 
patrol lo intercept. 


AIRCRAFT-CARRIER 


£00 



COMBAT DATA 


SEHVICE CEILING 


The ! lawkoyv iwjuhos a good mrvicfl coining because tha higher 
lfie nnn^rr , thp fnrtner ii r.ir stje. Ths E-2 being titled wilh (be 
exci-rptioi-jii AM/APS*H5 radar, giving it alunrtHlg EKnlormanco, 



RADAR RANGE 


Ui ■ 1,1 Hv ? latest AN/APS-145 radar thy P-3 A£W will ti- able lo 
lOi-.T' 1 iow-flying rrircrall 1urg«t6 yl very long rongo. lo rln E-3D and 
E-3F variants I Mu SartUy js rrujrli mane capably Ilian (h& E-3C, 


E-2C HAWKEYE 
430 km (300 ml.) 


P-3 AEW ORION 
556 km (345 ml.) 


E-3C SENTRY 
470 km (291 mi.) 


I>I;I4IJI 


Aa o small BticraJi the E-2C caries lew crew. TWs maans & 
rwcesaafy iBierKu on nutomajiidri and n henvy ivnrltliiad k* operiitors. 
hi hjrqt'i rjMtvali ti-yrc jru moiv craw lo divide ihe wgrk betwr^n 


MMk 

E-2C HAWKEYE 5 ere* 


P-3 AEW ORION 16 crew 


fftfftftfftl 

E-3C SENTRY 20 erew 
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Aviation Factfile: Modern Aircraft 


Grumman 


F-14A Tomcat 

• Long-range fleet interceptor • Recon platform • Fighter bomber 



W ith its high speed and ultra- 
long-range weapons, the 
Tomcat is the main defender 
of the US fleet and can operate 
hundreds of miles away from the 
carrier, its AWG-9 radar can engage 
six targets at once and its Phoenix 
missiles can kill hostile bombers 
150 km away before they can launch 
their attacks. The Tomcat is one of 
the world’s true Top Guns 3 . 


A Tomcat aircrew are an elite 
within an elite. The pilot and backseat Naval Flight 
Officer act as a carefully co-ordinated team to wring the 
best from the awesome combination of performance , 
sophistication and firepower at their command . 
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Grumman F-14A TOMCAT 


Deadly performer ► 

The F-14 has Mach 2+ 
performance, a sparkling rate of 
climb and good manoeuvrability - 
all the halfmarks of a great fighter. 


A Power to protect 

The F-14’s high-thrust TF-30 
turbo fans and swing wing allow it 
to operate from short carrier 
decks. Take-offs are made using 
a powerful steam catapult. 

▼ Detecting the enemy 

As well as its own radar, the 
F-14 operates with an E-2 
Hawkeye, a flying radar station 
with a huge rotating antenna 
above the fuselage. 


\ A Combat-proven 

The F-14 opened its score on 19 
August 1981 , when F-14 pilots Lt Larry 
Muszynski (above left) and 
Cdr Hank Kleeman of VF-41 ‘Black 
Aces' squadron destroyed a pair of 
marauding Libyan Sukhoi Su-22 
‘FittersTwo MiG-23s fell to F-14s in a 
similar incident during 1989. 


A Fleet defender 

The main threat to US Navy 
carriers is posed by long-range 
bombers armed with sea- 
skimming missiles. Only the 
Tomcat can intercept the bombers 
before they get 
within lethal range. 


mm 


FACTS AND 

>■ The Tomcat's AWG-9 radar can detect, 
track and engage targets at ranges of 
more than 15D km (93 mi.). 

>■ One Tomcat can engage the same number 
of targets as three F/A-18 Hornets. 

>■ The AIM-54C Phoenix is the world's 
longest-range air-to-air missile. 


FIGURES 

> The Tomcats high magnification TV 
camera enables visual target 
identification at more than 50 km (30 mi.). 

> Forming the outer edge of a battle group’s 
defences, the Tomcat can engage enemy 
bombers and missiles more than 800 km 
(497 mi.) out from its home carrier. 















































Grumman F-14A Tomcat 


PROFILE 


Defender 
of the fleet 


T he Tomcat has 1x-rn one 
of the great supcrhgiitcrs 
of the world shuv its first 
M|iiadron took lo Lite ^kic.s in 
I9 T 2. li packs a ma.vsjve punch. 
|K j rtnrm.s supcrldv and is the 
warplane o.l choice tor many 
aspiring miUlarv pilots. Nothing 
is more cakufaretl to worry an 
cneim ltian to know Totncais 
iiiv on It is track 

And yet this Tremendous 
I ighltng machine can operate 
Irotn ;i ) ]() m ) snip o( 

anciall carrier rleck. in all 




The F-14 's swing 
wings allow it to 
combine high-speed 
performance and 
supersonic 
manoeuvrability with 
docile low-speed 
handling. 


weathers and around the clock. 

\\brkiiig with K-2C Hawkeyc 
radar planes and using air coair 
rchietling, :i spuadron i >1 
Tomcib can sanirjse the 
airs pin e ir>0 kni t JU i mi.) oui 
Irom the (.arriei Hattie t iroup, 
allowing no hostile ancrali to 
tfireakai ihe \\.a,ships lx low 
)N en sea-skimming missiles 
can he killed by Toiix ats using 


their Phoenix and AMHAAM 
missiles. 

Tile tael is that Tomcats and 
their aircrews have jo lx j 
good - they are protecting a 
10-war.sliij>, SIS-bibh>n 
batik* group mannei! by 
lu.oou saili.us pnijccling 
as mudi tiivpowvr us 
I he I 'rilled Kingdom 
entire a runs I I drees 



F-14A Tomcat 


An F-14A Tomcat of VF-143, an Atlantic Fleet tighter 
squadron nicknamed the ‘Pukin' Dogs'. This world famous 
unit fought in Korea, Vietnam and the Gulf War, and has 
flown the Tomcat for 20 years. 


The Tomcat carries u crew of 
two - pitot up Irom and Naval 
F|ighl QKicef behind, controlling 




The key iq. do K 1 ds success lias 
in its powerful Hughes ANt/AWG-9 
radar, which can cteteci lighter- 
gizad targets at vexy long range, 
and even allows the F-14 ro shoot 
down cruise rrnsste. 


Ihe luO-krn (aa-iTiidmngiyJ 
AIM-54 Phoenix mi&site sliders 
itrieil toward* the largel using m 
□nfroar t n*en iat rtavigatbn 

Systran. then houses in using ilg 
own onboard radar 


The Tomcat can extend 11s range or 
endurance by using aiflighl refuelling, 
or by cam,'inn external fuffl tnrks 


TheF-14's powerM TF-30 
lurtxifai'is give the ancrali 
superb p^rfixmance and 
>f ny, but have proved 
toubtoaorm and unretable, 


High-y culu ill:-'I SqUrKI'i!". 

markings liave given way 
to □ subdued low-vsstriiiy 
grey camouflage on all US 
Wavy aironafl. 


Weapons of the Tomcat 


■ AIM-9 SIDEWINDER: 1'h# highly 

■ iqite Sidewinder is used against 
manoeuvring targets. It homes in on 
'•eat from she enemy's jotpipes, 
Range S km (5 mi.}. 


■ AIM-7 SPARROW: The Sparrow 
homes on radar energy reflected from 
lho target, \yi ich must he iNuminatefl 
by the F-14's radar for the whole of its 
I light Range 45 km [20 ml.}. 


H AIM-54 PHOENIX: Weighing «n nr almost -ISO kg. costing $£n» and with a 
range in excess of l'su hm (93 ml,), the AlM-tA is Ihe world's biggesl, most cosily 
and longest-ranged air-to-air missile. A Tomcat can launch six AiM-54s 
smuilleneousty against separata targets. The missile's onboard radar lets Ihe F-14 
turn away ridnr launch. Range 1&0 km (93 mi.), 


H B0M6CAT: The Tomcat cor. carry 
a range o( 'dumb' (unguided) bombs 
for use against ground iargels, Tomcat 
squadrons began training in (lie 
bombing role In 1991. 
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F-14A Tomcat 

Type: two-seal long-range shipboard fleet defence 
interceptor, tactical reconnaissance aircraft and 
tighlsr-bbrnber 

Powerplanl: two 92.97-kN (2fl.9M-lb.-l I irusl} Prim 
& Whitney TF-30 turbofans with afterburning 

Maximum speed: 2465 km/h (f >14 m p h.) 

Combat radius-: 625 km (325 mi.) on internal fuel; 
1210 km (752 mi.) with two 409 ■litre (90-gaL) tanks 

Service ceiling: 15,515 m (50,900 ft.) 

Weights: empty 18,191 kg (40, t04 lb.): maximum 
take-off 32.-09B kg (70,754 lb.} 

Armament: r.r^. A':i >nm Vulcan cannon, six 
AIM-54 Phoomx missilns or aix AIM 7 Sparrow 
plus four AiM-9 Sidewinder missiles 


T l ic-i Tonrcal is 
■limed wiiu iwo 
stOd-rangu 
:Vfi-VMi■ j0 n .ilr-; 
.lUlljUiMil Will I h HJl 
longer rangy 

SpflrTOWS ir'J 




Dimensions: span 




The Tomcalg fuel 
cap-icHy and h >yhty 
ftHic«n! iLxbJ-ai' 
snginM aik^v .1 to 
aOijrAla lurthef oyl 
hum me carrar 
thaii ice TfA tfl 
Hwritil coiJf»IPfparl 
CVcy bll ils patrol 
slallon ii can 
luflhur ,nnd roacfi 
lurther with lis 

PlKwnix ile-.l-fj-f-ing 

imurny Pxgiturs 
tWlcxo lli-jy L'iwi 

iaundi iIuini wsn 

r i «-., , .iii", ,if].unEl 

lllu (reel or ihe 
Tomcfli Msdl, 


19.54 m T64 ft. \ m,} 
(1 1*05 nV38 ft. 3 in. swept) 
tenOU 19.10 m (6? ft. 8 in.) 

fiFeight 4,80 m (16 ft.) 

wtng area 52,49 m* (565 sq. ft.) 


COMBAT DATA 


Tlwi 'fulcrum' has 
bikini fire sarnu riHlar and 
missile ran-pe as Hid 
r-i'fl-M. which It much 
less Ilian that trl Ihe 
Tamsac. 

F-M TdithMI has lun-a-ran-BE 
radar (290 km/160 m, i and 
missiles (150 km/93 ml.J. 


A 




4 - 


' ■ 


MiG-29 

FULCRUM' 


F/JV19 llartiel hts 

rvlallvahr Hmr|- 
ranae u4ir (U 
hn.i^a ml.J aeii 
niisisjles Ilf km/ 

in mJ-3- 


SIMULTANEOUS ENGAGEMENT 



F/fl-18 HORNET 

The f-14 can siimrtisneously engage up io m largels I tying si 
dlttw*nA rttoudaB MtfpOfdto and m dtflorBni dneclions. Bwausc I lie 
Fftdtn&t rmsglte hns its own radar M is indauouddnl uller launch, Tbt 
|-/A-14 can lire only lurtr SpdrrdwS al a iinnj against larguds vdiich are 
ckwe logelhar. UnNke Iha^iooniR, Ihe Sprirn;Av nxitjires, iha Noreit io 
^ 1 )W !0 thB «nemy using Us radar, making id vulriarabie 

to a return mistute &hcji 
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Aviation Factfile: Modern Aircraft 


Hawker Siddeley 


Nimrod R.Mk 1 

• RAF electronic intelligence aircraft • Three examples in service 



T hree specialised and highly classified 
conversions of the Nimrod maritime 
reconnaissance aircraft gather 
electronic intelligence (Elint) on hostile 
powers for the Royal Air Force. Packed with 
sophisticated sensors and designated 
Nimrod R.Mk 1, they entered service in May 
1974 and fly with No. 51 Squadron. Although 
their operations are shrouded in secrecy, 
they were used during both the 1982 
Falklands and 1991 Gulf conflicts. 



A The Nimrod is a 
heavily modified version of the Comet 
airliner, and further modification to R.Mk 
IP standard has only served to add to the 
number of protuberances and aerials on 
the basic airframe. However, they serve 
the serious task of collecting electronic 
signals from potentially hostile forces. 
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Hawker Siddeley Nimrod R.Mk 1 



Combat operations ► 

R.Mk IP operations are highly 
secretive, but it is thought that 
they flew combat Elint-gathering 
missions from Chile during the 
1982 Falklands War. 


◄ ‘New’ Nimrod R.Mk IP 

Following the crash of one of its 
R.Mk IPs (XW666) in May 1995, 
the RAF received a 'new’ Nimrod 
R.Mk 1 (XV249) in May 1997. 




New base ► 

No. 51 Squadron’s R.Mk IPs were 
at RAF Wyton for more than 20 
years, but are now based at 
Waddington. 




M Experienced crew 

Packed with highly 
sophisticated sensors,the 
Nimrod R.Mk 1 is believed to 
fly regularly with more than 25 
crew, many of whom are 
experienced sensor operatorn 
chosen for their discretion as 
well as their skill. 


Elint and nav sensors ► 

The R.Mk IP’s sensors comprise 
a wide range of receivers to pick 
up signals. A comprehensive 
navigation suite was also fitted for 
extremely accurate flight around 
the borders of the former USSR. 




FACTS AND FIGURES 


> Originally, three R.Mk 1 aircraft were 
converted from Nimrod MR.Mk 1 
airframes {XW6G4, XWG65 and XW666). 

► XW66G was lost in May 1095, after 
engine failure over the Moray Firth. 

>■ All of XW666’s sensitive equipment was 
recovered from the sea. 


> A Battle Honour was awarded to No. 51 
Squadron for its combat service during 
the Falklands conflict. 

> Nimrod R.Mk IPs share their Waddington 
base with E-3D Sentry AEW.Mk Is. 

>* An endurance of 19 hours is possible with 
one refuelling. 

























































Hawker Siddeley Nimrod R.Mk 1 


PROFILE 


Highly secretive 
RAF ‘ferret’ 


A version of die Nimrod 

mariiime* root >rn uiwince 
aircraft, the Nimrod 
R.Mk 1 P is a specialised 
decironic intelligence gathering 
aircraft. The i v| -e was 
developed in (Ik* early 19 7 0s lor 
use during the Cold War. Its role 
was to patrol jtisi outside 
Wnrvjw Pact airspace in order 
to record the signals from 
ground and airborne radars and 
idler emitters, as well as 
me miloring eormnunk at ions 
trail it. The K.Mk Is cany na nv 
r;iclio-iiec|ueney sensors than 
lire inarilinie reconnaissance 


Nimrocls. They have multiple 
antennas on the fuselage and 
wing tanks, hut do not have the 
tail-mounted magnetic anomaly 
detector (MAH). With the 
addition of refuelling probes for 
operations in the South Atlantic 
in 19H2 they became designated 
K Mk IP, and there have been 
other ntocStiications since. 

tienerally earn ing a t row (>t 
25 or more, the R.Mk IPs are 
believed lo have operated from 
bast's on the South American 
mainland during the I alklands 
War in !982. They were also 
used operaltonally during the 



Above: The main feature that 
distinguishes the Nimrod R.Mk IP 
from its maritime counterpart is the 
lack of a MAD boom at the tail. 

Ci till War m 199J. u h«.at ihe\ 
were based at KM \kroUii m 
Cyprus, Since 1‘JQS they have 
been based at PAR Wacltiingfon. 
alongside the KAP s lone ol 
P.-SD Sentry airborne early 
warning aircraft. 



Nimrod R.Mk IF 

Type: trfoctronic intelligence aircraft 

Power plant: lour 54,0Q-kN (12,1 50-lb. thrust) 
Rolls-Royce RR160-20 Spey Mk 250 lurboians 

Maximum speed: km/h (575 mp.h.) 

Endurance: typically 12 hours: maximum 15 
hours without refuelling and 19 hours with one 
in-fkght refuelling 

Feny range: 5000 km (3d 07 mi l 

Service ceiling: 1 2,600 m [42,000 ft) 

Weights: typical empty 39,010 kg (96,000 lb,); 
normal maximum lake-off 60,514 kg (176,709 lb) 

Accommodation: 2S to 26 crew 


Dimensions: span 

length 


05,00m (ltd Pi. tOin) 
36.60 m [120 ft 1 in) 
\ ■ 9 1 l il 9,08 tn (29 It . 9 in) 

w*nq area 197.04 m (2,1 ?1 sq. fl) 


Above: Entering service in 1974 the RAF's R.Mk IPs were 
used extensively to probe Soviet defences during the 
Cold War. These missions remain shrouded in secrecy. 


Nimrod R.Mk IP 


Three standard Nimrod MR aircraft were delivered to 
RAF Wyton in 1971 for fitting out with mission 
equipment. Flight trials took place during 1973 and 
the type entered operational service in May 1974. 

Aii TY 0 O Nrissrod R.Mk I s gauged a mruplhncy probe lor 
combal operaftona (n trie Ftfklanda m 1903, ihus adding a 
'P' lo Itinir designation. I. nv/ : ■■ ippofl is fur 

I r h ■ R ,Mk f V; tong-tt iduiranco sorttea 

r £1 


I ■ uij Told War operalicm. Nimrod 
R.Mk ts fraquaiitly operated in 
international' ai« space around the 
peripheries of the Soviet Union, 
making extremely accurate navigation 
essenlial, .Accordingly; ibey received a 
Derco AN/ASM-119 Carousal Mk tVA 
moilial navigr/U.jr'. ^ysiam and an 
upgraded EKCQ 200 weather fadai. 


rtic H Mk lPV luseiarje m ciwered with various aen.-jls 
and anlfjrlnas which Serve its sensors, The mam 
reoafvera cover the wkteet possible range of frequencies, 
wlib 0F (direclipri fmefing) end ranging, and are thus able 
lo record and locate the source ol hostile radar and 
radio emissions The aircraft almost certainly have a 

m " ■: : ■ : . . 

potential enemy rad;if stflftOTS, fighJor radars, navsids 
o: m> air defence sysliam lo be bull up. 


In addition to Ihoir mission srrf navigalion 
equipment I he R.Mk IPs have also received 
I otrji ARI.1B240/1 wmgiip pods ntaining 
ESM (electronic Support m assures) gear. 
Increased equipment miernaHy has led io the 
dekTon of several cabin windows. and tn 
recertl yearn tin; iwOOU have started 
carrying RQ2 chaff .'flare dispenser s. 



Throe R Mk IPs were deployed Co Cyprus for oombei 
operations, during Desert Storm in 1991. However, 
(heir rote was 1101111003(7 reported as ‘radar £nd radio 
aid calibration', 


COMBAT DATA 


Nimrod variants 

| MFl.Mk 1 : Tiie prototype Nimrod Ural Hew in 
"967 and was fallowed Uy 46 production 
MR, Nik is which entered F(AF service m 1969. 

T he type evenluelfy equipped live squadrons. 


■ MR.Mk 2: From 1975. the remaining 35 
MR Mk Is were upgraded lo MH.Mk 2 standard 
with improved mission equipment. I he first 
example was redelivered to the RAF In 1979. 


m AEW.Mk 3: Developed dunng (he 1960s to 
lulfrl She airborne early warning rcf@ n tho Nimrod 
AEW.Mk 3 was cancelled because of technical 
difficulties anti spiralling coals. 


M NIMROD 2000; The Nimrod remains the 
RAF’s standard maritime recce aircraft Around 
2D Hove recently been upgraded wilh new 
engines, mission equipment and armament. 





MAXIMUM SPEED 


7,'ie Nimrod and PC-115 arfl much laslnr Plan Ido lufbopfup- 
poworod J Cooi“. The Nvnr-jd l- marginally faslorlhan She UC ’.3i, 
And Ims i far bullor unreftieBed endurance, lharks lo its men* 
vcoeomacal Spey (urtwfan artejunea. The H Mk tP c^ai Sly on |u?a 
■ora enfliiw lo conserva fuel on (ongnmnduiance missiDOs. 


NIMROD R.Mk IP 


9Z6 kimrTi(57&™ iP .li) . 


RC-135C STRflTOTANKER 9D1 km/h [560 n.p.li,}, 


II-20DSR ‘COOT-fl’ 674 km/h 674 
(419 m.p.h) 








































Aviation Factfile: Modern Aircraft 


Ilyushin 


Il-20/22 ‘Coot’ 

• Intelligence-gatherer • 11-18 derivative • Russia and Ukraine 



A As in the 

West , the Soviet Union chose to 
modify an existing airframe for the 
EtinUreconnaissance role, choosing the reliable 
and sufficiently roomy 11-18 turboprop airliner 


F lown for the first time in July 1957 as 
a 75-passenger airliner, the 11-18 
‘Coot’ entered service with Aeroflot in 
April 1959. Later versions used more 
powerful engines to carry more passengers 
and additional fuel; more than 700 were 
built. Most were used by Aeroflot, others 
being exported. Military derivatives include 
the 11-20 ’Coot-A’ and 11-22 ‘Coot-B\ top 
secret variants used for intelligence¬ 
gathering and command post duties. 
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Ilyushin Il-20/22 ‘Coot’ 


^ Snooping flight 

Elint and Sigint aircraft often 
shadow large ‘enemy formations' 
of the type found during military 
exercises by Western forces. 

▼ Airliner roots 

Retention of its cabin windows 
betrays the origins of this if-20 as 
an 11-18 airliner. 


▼ Developed in the 1970s 

First observed by the West in 1978, 
about 40 ll-20DSRs were converted. 
Other variants include the 11-22 
' Coot-B ’ command post aircraft. 


▼ Covert snapshot 

Presumably at considerable risk to the 
photographer, this shot of an 11-20 was taken 
through an airfield's perimeter fence. 


A Close up 

Encounters between Western 
interceptors and ‘snooping 1 Soviet 
intelligence aircraft have yielded close- 
up photographs like this one, useful to 
Western analysts . 


>■ The H-24N is an IL2QD5R derivative for 
fishery observation, retaining the SLAR 
but with Elint equipment deleted. 

> About 20 ll-22s were operated by the CIS 
after the splitting-up of the USSR. 

One 11-22 ‘Coot-B’ based in Belarus flies 
in Aeroflot colours. 


I1-22& are identified by a fin-top bullet 
fairing, a long container below the 
fuselage and numerous blade aerials. 

> JI-20DSRs have a similar cruising speed lo 
the 11-18M - around 625 km/h (388 m.p.h.). 

>- ll-20s are believed to have performed a 
secondary weather reconnaissance role. 


FACTS AND FIGURES 

► 

























































Ilyushin Il-20/22 ‘Coot 1 


PROFILE 


Listening in on 
the West 


D i.'signaled Loot-A' hy 
NAT<). 11tc fuiginul ll- 
20 is an riettrunic 
i ho listener (1.1 ini) and 
reconnaissance version of the 
lM8[). It caiiics a large fairing 
fur a sklv-Ini iking airborne 
i dai (SLA.}\) under its kisihgc, 
in- |Kh!s h - >j' optical sensors 
in- me junted i >n die ioru arc I 
lusciagc sides. I lu ia■ arc dg 
■ ulf anlcnnas mi n ip of t hr 
loi u aid li isclagc. am I .1 sci ics 
i.if liner 1 dicer liiirtngM ()n ihr 
luschgc iiikIoi side, all «if 11 if 
. \U housing. 

The dirt rail arc most ofirn 


ciicouiiLcid J ! n \\ esiern 
lighlci's scrjinl'tlcd’ to inlcrccpt 
hiccn < >n a 'snooping I light. or 
white ihey are shadowing a 
large military exercise in order 
to glean information from 
intern’prod comniunicatic a is. 

The 11-22 'CuoiTV has a 
Ini rip poll plus many blade 
anemias above anil below the 
I use luge. Il fs he! it* veil lo lie 
used as a c<mlimmiims 
ivlav oiic i. 1 1 1 arid eommand 
posi. Mosl i loots' are 
comviied airliners the If iis 
i dE l i i being re’] uuilvd in 
Aim>11(11 aiiline markings after 



Below: Before the end 
of the Cold War, this 
was the closest that the 
West got to II-20s and 
11-22s - interception by 
an air defence fighter 


II- 20 DSR ‘Coot-A’ 

Type: Fiin^Sigml/rworinnissance plaircrm 

Pawerpiant: four 3169-kW (4 ( 2S0-hp r ) Ivchenko 
AC-20M turboprops 

Accommodation: night crew of 4 or 5, plus 20 
mission specialists 


Dimensions: 


Above: This unknown variant of the 
11-18 is equipped as a flying laboratory 
and features dielectric panniers and 
electro-optical sensors. 

conversion. .Vi least one has 
been seen since the end ol ihe 
C ]okt War in I krainian hi h m »- 
colours. ’( a it ii- \ Ik w idi 
Russia and ihe I fa.line. 


IL-20DSR ‘Coot-A’ 


About 40 ll-18s were converted in the 
1970s to II-20DSR electronic intelligence 
(Elint) and signals intelligence (Sigint) 
platforms for the Soviet forces. 

Square section potte approximate^ 4,4 m 
j to bblh lii^iliigus snips, They 
i.i'jf ;j jfnai dooi noai ih&flbfWEvd arid for 
i ramefa m nilxv opljcal sensor. 


span 37.42 m (122 tt. 9 in.} 

length 35.9D m (117 ft. 9 in.) 
heig ht 10.17 m (33 tt. 4 in J 

wing area 140 in' (1.507 sq. ft.) 


; 'll' III I. Ill-, ■ ■ ' I-. ill C l'i la I 1H.-, U ir III.. I : v/i.4 
UtSh ll ' ■ ■ -. ' il M 10 II HU:! 1(1 t)f II !■. Cold VVfir 

if»r il ;m noet \,.x. mm eirvitimi between 
M ." i.c 1 1 I- '-i.toi arid Uki.nnu Lien state 

■ U 1 I■■ . -j> I ih ■ k' LSI liw .uiC. t.jI| 

inducting II iron used by Russian naval a via In mi. 


A major feature of the U-20DSR is the side- 
I lokmcf asrbdfne radar {KLAfl) fairing under 
me toward fusela# 11 s epproirnwrely 
10.25 m (33 11 8 in.] long sjtU 1.15 m (3 11. 
9 m.i in cSarnerter. Is. addiljon lo I his. most 
aircraft also carry 12 to Ih flxtra anlenna.fi. 
the II ii v. I ions of which are nfil entirely dear 
to Western observers. 


PoweWitti in 1 ho H 20 are 
lour standard IvdiuoKu 
AJ ?0Ms taicjd at 3189 kW 
[4,2RMip.) which drive AV-6SI 
lour Liadod reversible 

propellers. These engines. I*e 

• m Lir Vi - i •. dtj y ■ IlIIcj 

from the Rjfstfe 


'■ • . a". ■ ■ ■' • r ' ■ 

aircraft toxt lo carry' bw-vteihilily cdk u:r snlu•(*:(-,- for 

‘i; all-ov:s grey of .in unpaiDled 'natuiai melal' imi&h 


1 k:*. iv i II- ifiDs, Ihe 'Coot-A* has a High! crew of four ot 
five, ihdocfino Iwo pilots, n nnv^alra. radio operator arxj 
Kigali anQineer A mission craw Ql abr t sa i-risd m 
Ihe 11 lain catun lo ofierale Ihe aircraft's systems. 




WWW 


WWW 

*cf 

Etna 



ACTION DATA 


Veather reconnaissance in the West 


■ BOEING WB-47E STRATOJET: This 

.□nvefsEon of the R-47F bomber was employed 
ijy Ihe MAT3 Av Weather Sorvice until 1969. 



■ BOEING WC-138B STRATOUFTER: I li>5 

0 135B w;JS OUM ol ! 1 c 0 nv > '\ -", i for weal 1 1 r-r 
rsconnalssanoa by Hayes international. 




■ LOCKHEED HERCULES W.Mfc 2: A sole 
MiucuiPrv C.Mk I was cnr.vnrlndl (a W Mfo 2 
standard for RAF service 



■ LOCKHEED WP 3D ORION: I he US 

> 7 >. irimam .If Umrim-n- 1 ! optvretas two Orior s 
Irom Florida on 'hurricane hunting' duttos. 






M^mn- special.sta opefFiie ihe tup tui-crel senaers and signals 
processing egippmarri aboarii I toe Elint afTcmtl, ihe *xacl 
numbers VAryenq oCCOUCftng lo me precise nnluis nl a gw 
rmsiDn. The fiAf’s BAe Nimrod R.M.h la have a cnm|xi:.s r rv-.|y 
Luge cr«w. bul IN USAF'S RCU35V 'll.v.U llidar' (ills jlktI cm-.v 





































Aviation Factfile: Modern Aircraft 


Ilyushin 


Il-38 ‘May’ 

• Sub hunter • Maritime patroller • Based on 11-18 airliner 



A The 'May' is one of Russia's two 
maif) sub hunters and maritime patrollers. 
Around 50 are estimated to remain in service 
with the Russian navy as well as in India and 
the Ukraine. 


J ust as the American P-3 Orion was 

developed from the Lockheed Electra 
and the British Nimrod from the de 
Havilland Comet, the Soviet 11-38 was de¬ 
rived from the IM8, an airliner and military 
transport that first flew in 1957. The ‘May’ 
has a longer fuselage and the wings are 
mounted farther forward. Stores bays are 
ahead of and behind the wing structure and 
there is a long magnetic anomaly detector 
(MAD) stinger extending from the tail. 
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Ilyushin Il-38 ‘May’ 

T Airliner roots 

Like its Western counterparts, the Nimrod and Orion, the 
II-3Q is developed from an airliner, the 122-seat 11-18 “Coot 


A Deployment 

‘Mays' have been 
deployed under Soviet 
control all over the 
world, from the Baltic, 
to Yemen, Libya, Syria, 
northern Asia, Vietnam 
and Egypt. 

▼ ‘May’ in the tropics 

The only export customer has been the Indian navy. Entering 
service in 1977 with No. 315 Squadron was the first of five 
H-3Qs. These are based at INS Hansa, at Dabolim. Interestingly, 
India also operates eight Tu-142 ' Bear-Fs 


A Shadowing the US fleet 

An A-6 intruder intercepts a snooping 
‘May’. One of the tl-3Q's missions is to 
keep a close watch on the activities of 
U.S. Navy earner battle groups. 


*4 Caught in the act 

A Swedish interceptor 
snaps an It-38 dropping 
a sonobouy. The ‘May 1 
carries two types of 
this acoustic sensor 
passive and active. 
Ejected in a 
predetermined patten" 
they are designed to 
pinpoint the location of 
hostile submarines, 







FACTS AND FIGURES 


> in order to adjust the center of gravity of 
the heavier 11-38 compared to its parent 
11-IB, the wings are set farther forwards. 

>- Yemen and the former USSR signed a 
treaty allowing ‘Mays’ to fly from Yemen. 

>■ Four pressure refueling points serve the 
ll-38’s 30,000-litre (7,926-gal.) fuel tanks. 


>• Shrouded in secrecy for some time was 
the conversion of 22 'Mays’ to arrborne 
command posts as the 11-20 

The 11-20 'Coot-A' is an electronic 
intelligence rebuild of the 11-38. 

Eight engine-driven generators supply 
electrical power for the avionics. 
























































Ilyushin Il-38 ‘May’ 


PROFILE 


Soviet eye above 
the seas 



A s wdl ;is i) il' uiil-fnoLinittl 
M AI) sl* tutor, w Ilk'll t.k 
h e is flic small variultons 
in i u■ fiirtlVs magnetic Held 
aiused by passing submarines, 

1 1 it■ May' games a big Wei Kvo' 

■>i , ri h radar under the forward 
irwldgc It ran remain on pul ml 
■ a « 11 a> 1/ In hi ns at i lime. IIy 
i' ' perl Is as low as ft.N) kid j:| 

« i Ini.p.li,). and land in i as link- 
i'■ Urn) ni ( ll ) using ivwi'm* 

I in ist l|<Ml! iIs propellers. 

In n,li I it ion i' i i Ik: u\ < i j >i It as 
Ilighi engineer <in !h- lligln 
! i W, (Ire uirerufl e;n iits : crew 
■i rune sv.sU'ms i ipr'i alois in the 
i« iin cabin I heir jc >b is n i 


monitor 1 1 re displays showing 
targets detected by the radar 
and MAD sensors, and To track 
submarines using sonoEnioys 
dis->ensed from the stores bays. 
Cfiniacis nv y be destroy ed 
using depth charges, torpedoes 
()r missiles. 

Only one exjrort cusiorniT for 
ihe Mu\ was found and a hand 
In! of ll AHs a. re open a Ter I by ibe 
Indian navy s No Squadron 
Ironi iis Iu.m■ at Dabnliin, ik-ftirc 
the Soviet Union 1 1biMigrated. 
Mays' wen* also deployed in 
I >ases in Yen ict;. I.il w.i md S\ ria. 
And during the early 1970s. 

St >\ lei aiicm: i wt re flown in 


The bulk of the former Soviet ll-38s (about 59 aircraft in 1993) remain in service with the AV-MF, the 
air arm of the Russian navy. Lack of significant upgrades for the ‘May’ and continuing production of 
the Tu-142 seem to indicate that the iatter is Russia’s preferred maritime patrol and ASW aircraft . 


Egyptian markings hum bases 
located in Hgypl. 


i tomjserod to Hi w ..flufietpartfl, ihe P-3 

: .. All. ml.li |i if , i, ■ I Nreenl. fan: II OS cl. .1 *:•. tr il 

. i| >| w:. li in iirivti been upgraded wilh sophialicalstf 
•-•j j^itk micm a» lew-in[tst lavbi TV, FLift or 

**li:i I" ii". ice< I.if • 'i. i ..-I-, • | „| ■:h?i i| 


A mass ve h&c* ktis 
doinlnotBs tire n 3S'i2 
forward luselaga. ll houses 
, n J. H N,'\ I ( ') 
uudorujiiHi 'A/i-t Eye 1 . 

Which ni Lined kir . |i:|is:1hk| 

I i am in irnitscupa'-s , irsl 

rturflKlf! vei’.si-l'.i 


il-38 ‘May’ 


Type: medium-range anti-submarine and 
maniima patrol airemf! 

Powerpfant: four 3169-kW (4,2sa hp) zmds 
P rogress AI-2QM turboprops 

Maximum speed: rj.2 km/h (443 m.p.h.) at 
6400 m (21,000 tl.) 

Take-off run: 1300 m (4.264 it.) 

Endurance: 12 hours 

Weapons: Attack weapons and sonobuoys 
carried m two lower-Fuselage bays. 

Weight: 63,500 kg CMO.GQC lb.) max. take-off 

Dimensions: span 37,42 m (122 It 9 in.) 

length. 39.SG m (131 ft.) 

height 1-0.16 m (133 It. 4 in.) 
wing area 140 itv (1,506 sq, ft.) 


former Soviet ll-38s are now flown by Russia’s 
n^viil air arm (AV-MF). Only one export customer 
was found. India received five aircraft. 


i • I , in I-. II in in I lir (hi ■ ri ;vy. ! i- \l. ll.ilill ’r' :i 1 1 

■I - (111 !■ .:•: i* I - - .i | 11 ■:. nit- buM I'.iD 1 : frWW 

ll 1 1 1 -.11 ■ ’ pt.-ipr • • • . II ■ I : I! :r.jiiliirj 

■ j ili -. ii nil n * l Hr ■ i :ft >■ i. ilr ,1 


Four powerful and effio&nl lurtwprops power 
the 11-33 Identical to tr.r.<ve Mied nri II-18L 
'Coot' airliner. ITiey give Hie Wav' a i^Kwclfible 
toy- speed ol 722 kiT,.-h (440 m p.h ). rjr CJ a 
[jatr-ot emfurasice ot 12 hours, 

im k UyirKj ihe U-19 airliner tor the Sub-J iMnlifig rob, Iflyus ■ n 
fflretched the iuaet^ge by about 12 Icsm, Thu weighl oi the 

Sf ii li Ll. • MS: | rtlt 1 '-.'. HO jfkX'lftff I’M* .ill Of Oft ‘ : f 1- < ll 

<|f I I r. II Ml III. w-1 Ufs '.V-II- I In vi’ii klivv. ■ I 



ACTION DATA 


'Mays’ havEi only been 
seen in crus oweruH 
pray cjimoulinge 
sdftb mu-, Apsiri kiKri 

i irili; ■, jl ruarknigs i'FF>t* 

SovnM rftil slorj nnd 
sisiiiT icieiilir«:ation 
ii. m-■ I i f IIwn rlin :iill is 
antWy devoid ot oihe* 
markfnnw 






Maritime patrd aircrali rrecfuerilry have lo reach p distant part o! 
the ocean quickly, perhaps lo clwck 4 oonleql or lo □ssi'&l In a 
rescue Thu P -3C arrives. Fit si, mu iho li-33 is not ije behirtd. 


H-SB 'HUT 


732kmfli(«B ffl.p.h.l 


flTLAHTlQUf t 648 km/h (402 m.p.h.) „ 

P-3t 41 Ft IQ N Tfil km/h (472 m.p.h. ( 


ENDURANCE 


Patrol aircraft must spend a long inno on slutidn. Tno lass TueD- 
. il ■ i4-i:1 ivl.iy' lt»i* It So me frllLT aur.’.ill Tl-o 0rK*j.i .1 -n- 
-Is BtidirtSTHMS hy Shullirty itown two ttngkri^. 


The II 38 nrit; iwo weapnr.^ bays fore and aft ol tfie 
wing spars Thflse can carry lorpedoes. deplh 
mines and sonobodys 


• ' • ■ ' 

windows. Ob^fflVattoft blisters alow The crew to 

... - . ’ .. ■ 


The MAD (t<lagnetlc-ftnomafy deieciorf projecting 
aft ol Iho tijji is ua:xi "ii give th^ gerwfal localton of 
hosftie The device picks up the 

i in in Earl hi magnetic lieid caused by 
,l ii'trge mertjh.r mass Such as a sMiDnmrino. 



WEAPONS 


om airliner to maritime patroller 


PILATUS BF1ITTEN-NOHMAN MARITIME 

■' riENOERi This version of Iho original Islander 
ovi d popular with srttaUer air Forces. 


■ BRITISH AEROSPACE NIMROD: 

Developed! from the wch ci's ^rsi jei airliner, the 
superb Nimrod will lor many years to come. 


■ LOCKHEED CP-14G AURORA: Lockheed 
redesigned the flectre lo build the Orion .md 
C-mad. i .adopted rts own CP-140 variant. 


■ AIRTECH (CASA'JPTN) CN 235 MPA: In 

compelillon wfth Ihe MEuitimd Defender, tins 
more modem aircraft k. becoming popular. 



Having found <ui enemy target, i! musl ba cte-fttmyed Alin depth 
charnHs, lorpado*'*! w missiles, ltie. smaller loaa al in& Ll-35 
relates lo irs tack of exlemai MSsapons stowage 

^ | ^ 


n-38 MAY' 
3000 kg (6,600 Ih.) 


ATLONTIQUE 2 
6000 kg (13,200 Ih.) 


P-3C ORION 
9072 kg (19,958 Ih.) 
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Aviation Factfile: Modern Aircraft 


Ilyushin 


Il-76 ‘Candid’ 

• Tactical transport • Strategic airlift • Airborne command post 




C apable of carrying a 40-tonne payload 
onto a battlefield airstrip, 
the massive 11-76 is one of the world’s 
most impressive transports. Even larger than 
the Lockheed StarLifter, the 11-76 has short- 
field capability, long range and can carry 
huge loads. Despite being designed for the 
military transport role, the 11-76 has also been 
converted into an airborne command post 
and a water-bomber, and is also used by 
many civilian operators. 


A Like most Soviet aircraft, the 
11-76 is extremely rugged; in the words of 
an RAF C-130 pilot , ‘the thing is built like a 
bridge’. It remains the principal equipment 
of the Russian military transport force. 
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Ilyushin Il-76 ‘Candid’ 



A Para drop 

The Soviet army's 
pa rat roop force relies 
on the II-76M to go to 
war. The aircraft can 
deploy 125 fully- 
equipped paratroops 
at a time. They exit 
the aircraft over the 
rear ramp to avoid 
the engine efflux. 


T Aeroflot colours 

Despite its airline colour scheme, the 11-76 
was mostly dedicated to military service ; 
many Aeroflot aircraft flew to in Kabul in 
Afghanistan to offload Soviet garrison troops, 


A Early warning 

The U-76 carried out trials for the 
Soviet 11-78 ‘Midas' airborne early 
warning aircraft, which is 
comparable to the Boeing E- 3, 

< Record breaker 

In 1975 an 11-76 flew a 60-ton 
payload for 2000 km (1,240 mi.) at 
875 km/h (543 m.p.h.). 


A Ramp loading 

Unlike most of the 
An-12s it was designed to 
replace, the il-76 has an 
integral rear door and 
ramp for fast loading. 


FACTS AND FIGURES 


> The U-76 has been exported to Algeria, 
China, Cuba, Hungary, India, Iraq. Libya, 
Norlh Korea and Syria. 

>- In Indian service the 11-76 is galled 
l Gajaraj F (cock elephant). 

>■ The II-76MDK allows trainee cosmonauts 
to experience weightless conditions. 


► The 'Candid' can be converted into lhc It- 
76DMP firefighter, carrying 42,000 litres 
(11 ,000 gal,) of water or retard nnt. 

> The 11-76 transport can airdrop light 
tanks, pallets and amphibious vehicles, 

>- The new II-76MF, carrying a 52,000-kg 
(114,000-lb.) payload, first flew on 1 
August 1995. 


























































Ilyushin Il-76 ‘Candid 


PROFILE 


Russia’s military 
heavyweight lifter 


D esigned lo ivpknv llu- 
1 Lirlaopn )p An- J l, tlw 
Ii-7(> Ins: flew in 197 1 
■itui rniered service with u 
dcvcloprneni squadron in 1974, 
Scries production faegatt in 19' > 
■i l';isJikcni, nml by 1993 more 
ih.m had been built, wild 
pii mki' ik>n then continuing ;ti 
in-■ rale of i mil* atit Kill |ht week. 

irniiien.si 'ly .strung, I lu¬ 
ll fi \iris a hijnmm ll<)or 
.i. t ie Ik> id. a iimln-w heel 
ii mJi n i. ai iLige, a wine; httctl with 
■■ i if ms hit'll iili dev ic es and hair 


iw e: h i! \a )ian ‘V f url x ilim.s l<) 


allnw, slum lake-oils I mm rough 


airstrips. The Tl)’ variant has 
uprated engines for ‘hoi-and 
high’ perfonnance, and other 
ll-?6s ’have been converted for 
airix>me early warning and as 
command and control aircraft 
and tankers. 

Military 11-7As differ from 
their eivilian brotheis by having 
a prominent real gun in net 
with tw<> 23 mm < .union, 
cltal ami I lair dispensers, 
and small laning,-. lor ekstronk' 
ciuintej'iiieasures geat With the 
delays in the An-70 programme, 
the ll 7fj ivina ins a vital a in rah 
to the Russian tactical airlift force. 



An adaptable aircraft , the 
IP76 has also found use 
with Aeroflot as a freight 
transport and airliner. At 
least one, equipped with 
buffet kitchen , sleeping 
area and various coid- 
weather modifications is 
used in support of 
Russian Antarctic 
operations. 


The undercarriage doors doss when the whgefs are down to 
prevent Hie vrliy u1 mud, anow arid rCo. Braking is hydraulic 
3 Ad the tym treasure can be aliGmd trgir. the cabin *wo 
packs el Uf> w! im i na .-e uan uc n.-irned mu M u - :n nliny fli>,n 
i : and b lujlhof two < fuselage aide. 


Power is supplied by four nafabte Letanav 
lurbcHans, replaced on Ihe stretched ll-76Mr 
by Aviadwgetet PS'90ANs. The now MF's 
fuselage .V: •> nh a increased tv/ 6.t> m >?? - , 




Il-76TD ‘Candid’ 


The Russian air force operates around 300 11-76 
transports, plus an additional number of testbeds, 
labs, AEW aircraft, tankers, II-76VPK naval 
command posts and various electronic aircraft. 

lie <:i.njKpi sea's a new r?i seven 

• I \ -|- .|M I - 1 -Hit;. Hie jjl , > < I 

. .i. ■ a i .. i.iitjr for negoliaTnji 
■ ! Uni ;:nirJu icjk cjiI■ r.. ii me ir;r* it I- n 
I in i a. ii i. if Alt syslou:-, lire 1 Irakfl n n I !■: i 
it v.• ■ iif.. i, rJ.iy tjH r:n |tit i u \i :r; tin vi i:. 


the ’( vindiur has a held with 
rjHinl.fMVMi titanium flooring and 
folding miter conveyors In tho 
toot an& two travelling hritsr cranes 
eacii wtih two foists of 2500 kg 
(A 500 -lb.j capacity. Al the Iron! 

■. v. ■ - 

•nacJiiM ] cargo, The hold can 
aaxrrnrTiodi'ilo up to three? 

:i[ m -! \\i itry designed rrodufcs 

<rir...Inii i “v;iiiirAlh ?ii. passiaf’iger 
Ihin-ipjiL. w.uEJply lx in ii ill-I!, i : i- 


rh will'll in" n .ii 

bull Irt live pieces with a t. < t sail 

miiin Lpai construelMin 


ilWINI 


Jl'», largi- ' • ji P t'.litcJ IS lutty F^i*w;::L.ri: V! :rt 

and accommodates 1 -10 troops or 1?5 
im iuU rrafiilnoops. Alii f rLilivvIy freight 
ocoftanors (rones, trucks, A!'(artillery 
or ixiN tiinhs ran txi carried 



CCCP-7G4B2 





The tail ramp can be used 
as an additional hoist, with 
a 30.000-kg fS6,000’to J ) 
capacity, fex loading heavier 
CalerpiHar-Tracked '.'etiicies 


Tixi 11 iBjiSikry 
tasked 11-76 
genomlly Cannae 
g La^ lurrei 
contami^xj two 
23-rnin twm- 
barTettect guns. 


Red star airlifters 

H ILYUSHIH11-14 CRATE 1 .- Now thoroughly obsolete, 

-' H-14 enjoyed great success as the standard Eastern Bloc 
"i.nv transport aircralt throughoi-! the 1953n^nd 1960s. 


■ ANTONOV An-26 CURL 1 ; Derived from the An-24, the 
An-26 la a very successful transport aircraft which bos found 
woe^proeid use in both military and civilian markets 


B ANTONOV An-72 COALER': This twtmfan-powered 5TOL 
transport was designed to replace Ihe turboprop An-26. It con 
carry freight, troops -or 1 paratroops, with antranca via a rear ramp. 




1V-76M ‘Candid-B’ 

Type: medium military transport, command post, 
tanker f 1 1-78) and AEW aircraft [A-50) 

Puwerplant: tour 117.6a-kN (26,5759b.-thrust) 
PNPP Soloviev D-30KP-1 turbofans 

Maximum speecf: 8o0 kmdi (527 m p h j 

Maiimum cruising speed: ado km/h (4ge m.p.h.) 
al 12,000 m (39.350 ft,) 

Range: 5000 fan (3,100 mi'.) with maximum 
payload of *10.000 kg {105,600 lb.) 

Service ceifing: 1 5.500 m (50,850 ft.) 

Weights: max. take-off 190,000 kg (416,000 lb ) 

Armament: optiona) two 23-mm GSh-23L 
twin-biirrelled cannon in toil turret 

Dimensions: span 50.50 m (165 ft, 8 in.) 

length 46.59 m (152 ft. 10 in.) 
height 14 76 m (47 ft. 5 in.) 
wing area 300 rrv (3,228 sff. Ft.) 


COMBAT DATA 


MAXIMUM CRUISING SPEED 


:t«i C 141 is rrio*'0 U J i i nirrt.nefi .w) cor. .-ru&^ ,« a tuytiof fipoad than 
I lift -1-76. 'The PoSiiis is based on llw A310 arllrvw All l| sec woulrl 
nnrmplly crjish al Imiwtreifi BOO und 880 kiU+i [495 and 545 m.p.b.). 


II-76M 


BOO knyii (406 nr.p.h.) 


C-141B STflflUFTER 


BID km/b |5&4n.p.M 1 


CC-150 POLARIS 850 km/li (527 rrp.p.h.) , 


PAYLOAD 


The StarUHei sect It -76 vd of similar demgn arid sKulurn 1 aimllor 
tttta Utah hpriy .itilr. in cimund 41)004 kH (ii (Vnijn 

,v •:.! 'll j ii ii 1 .1 . II ::l 1 .1 1 ; ■ ■ frei<|IH. 

I1-7GM ‘CANDID-B’ C-1418 STAJRLtFTER CC-150 POLflRJS 
40,000 kfl (00,000 lb.) 41,222 kg (90,608 lb.) 33,780 kg (74,316 lb.) 



RANGE WITH PAYLOAD 


The 11-76 and tStarLstlw an» used Id trgnspDrt troops ami 
utiuipniLmt on a gloO.il sr^lft. TTiey balk togutarty riieir 

liimjf- ny tr 1 - use sur-lp-o^ n 1 1 it* l ng Id .1 uw unn-k '.I 1 i-jinymei’l 


It 76 M -CMD10 -W SttM kin (3, lOD mt.) 


G-141B SVflflLFTfR mb tun [2,330 mi, \ 


CC-150 POLARIS 6100 km (3.780 mb) 
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Aviation Factfile: Modern Aircraft 


Ilyushin/Beriev 


Il-78 ‘MidasVA-50 ‘Mainstay’ 


• Flying tanker • Airborne command post • Transport aircraft 



A With the 

ending of the Cold War, Russian 
crews unloading baggage from their 11-78 
*Midas' aircraft at a British airfield have become 
a common sight. 


A s the effectiveness of Boeing’s E-3 
Sentry AWACS (Airborne Warning 
and Control System) aircraft became 
apparent, Soviet designers began working 
on an equivalent. The Ilyushin 11-76 ‘Candid’ 
formed the basis of Beriev’s A-50 response 
to the requirement, while Ilyushin itself had 
been working on a further modification of 
the 11-76, this time to tanker configuration. 
The definitive II-78M emerged as a useful 
three-point in-flight refuelling tanker. 
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Ilyushin Il-78/A-50 

▼ Early warning 

Beriev developed a specialised airborne early warning aircraft 
from the Ilyushin 11-76 transport aircraft. 



A Fuelling the fighters 

In its tanker role the H-78M can refuel 
three aircraft at the same time, using 
hose and drogue units like the one 
illustrated here. 




M On the approach 

The high-set tail 
and multi-wheeled 
undercarriage allow the 
‘Midas' to have a 
relatively shod landing 
run. In this view the 
three refuelling points 
under the wings and 
rear fuselage are seen. 


Watching and waiting ► 

Orbiting at high altitude, the A-50 ‘Mainstay’ is 
charged with directing Su-27 ‘Flankers' and 
MiG-29 'Fulcrums' on intercept missions. 




< Funding problems 

Russian technology is now 
regarded as being the equal of its 
Western counterpads, but recent 
funding problems look set to 
hinder development of the A-50. 







FACTS AND FIGURES 


V The 11-78 'Midas' is a three-point hanker 
which carries the fuel internally on two 
pal let-mounted tanks. 

> Ten mission operators are carried within 
the fuselage of the A-50 ‘Mainstay 1 . 

V ‘Midas’ tankers were given a civilian 
airliner colour scheme. 


> During the Gulf War ‘Mainstays 1 
operated over the Black Sea observing 
American air strikes flown from Turkey. 

> The ‘Mainsfay 1 is said fo be inferior to 
NATO’s E-3 Sentry. 

>■ China is seeking to purchase A-5Gs to 
support its ‘Flanker’ fleet. 























































Ilyushin/Beriev Il-78 ‘MidasVA-50 ‘Mainstay 


PROFILE 


The Soviets’ 
all-seeing eye 


D uring I97H, work began 
on :i i L'plactNiient for (lie 
primitiv-f Tu-129 Moss' 
AWAC.’S platform in .service ith 
1 1 1 Lf -Soviet forces. An nil-new 
radar system, with Its associated 
vomputer equipment and oilier 
. ,'jisojs, was lo he incorporated 
min tile ll- Y> nirlrimt hv Hcnc\ . 

?’rod net ion (>1 ihe A -SO 
1 M.un- lay’ began in I and. 
i fintigji ilii'iv were u numlxT ol 
.11 h pnililems, ihr aircraft has 
niiiiinvd inti> an cfu-< ti\ radar 

l iiuI u JinnKiucI asset. li lias 


operations with MiG M 
interceptors, Tu-22M bombers 
and submarines. \ less capable 
aircraft, which retains the glazed 
nose of the Il-~b. is known as ihe Above; The ‘Midas’ is the principal Russian 


Below; Operational 
use of the A-50 has 
remained limited. 
Despite this Russia 
claims to have 12 
examples flying. 


Be 976 and is used to support 
missile test programmes. 

In an unrelated program mo. 

IK (shin converted an 11-76 to act 
as the prototype of the 11-78 
Midas in flight refuelling tanker. 
With soiur 2H tonnes *28 ions) of 
tuel in t. vlindrical tanks within 
ihe hold die aircraft was initially 
equip; >c< I \\ iili single hose 



air-to-air refuelling platform. It uses a probe and 
drogue system like most European air arms. 


attached to sis rear lu.seiage. Mier 
10 years of development Midas' 
finally enieretI -er%kx■ in 19H~ 
and, ft.inliel KuI iJk .ilkms ha\ e 
seen the i !c\«di ipmei I < >1 llie 
IT) lit It Iiiifm n L-d II 78M cs i 111 

I wo udililKni.il 11 Hi s 1 ii ’in*11 1 


fwrj A SO ‘Mainstays luuril llic i :lock monrtcring fliglils 
iSunrwj l hr? < kid W;ci If on i nrtMls nigh nvrr rha Bfcauk Sea Thny 
ubservci I corn!" str Ha ■- and i JS «ifee rntesile 'amx • 


A-50 ‘Mainstay’ 

Type: airborne early warning and control aircraft 

PowerpJant: four 117.6B kN (zti,4?5-ib-ihrust] 
PNPP 'Aviatfvigatei' (Soloviev) D-3WP lurhcfans 

Maximum speed: R5Q km/h (527 m p,h.) at 
optimum attitude 

Cruising speed: 800 km/h {496 m.p.h.) 

Endurance: 4 hours 

Radar detection range: 350-400 km 

(217-249 m.p.h.) 

Operational ceiling: m.ooo m{3Z.M0fi.) 

Accommodation: five flight crew; 10 mission 
specialists 

Dimensions: span 50,60 m {1&S It, 8 in.) 

length 46.59 m (132 ft. 1 0 in.) 
height 14.76 m (48 It. 5 in.) 
wing area 300 rtf (3,220 sq, It.) 



Derfetod from both ihe AEW anti tanker valiants i3 Site 
', .net On iNs paniculbr variant, 1 he A- 60 
■Mainstay', the glazing is retained but additional avionics 
radomes, are mstaltecf. This allows the aircraft lo delect 
any nearward -approaching enemy aircraft During flight 
operations th s position s unmanned 


■ counted In-llghl refuelling probe was iniiolly removed from A1 high altitude the stably qi trie A-{JC was found to be 

’<■ de’^k.ipmentaf 'Matn&tay' because of problems encountered wlih relatively poor. Additional ftnlais were added to the lower 

. i .v.-idss the aircraft during Hie fuel transfer phase, fuselage above ft ie under carnage bays lo aUevvaie (he probtem, 


A-50 ‘Mainstay 


Having observed America's success with the Boeing 
E-3 AWACS, the Russian air force requested an 
aircraft with similar capabilities. Despite its 
capabilities the A-50 faces budgetary restrictions. 


Influenced by the design g( America's 
b-3 yeniry, Hie 'Mainstays' nwi radar 
* pcretiontKf n n mindomo mounted 
above ihe fuselage. 


4 

Qn itsed to operating m the Ui- i£Q 
‘Muss' hove few Aid Ihe condiMwis within 
ihe A -j0 pcutcukirty ufipteasadt. 
because of iha high rioi&e levels. 


Wsthin Ihu fusolagc a smqre laiqe mcickmi ir> used foi coni rolling fighter*, 
i scream era used lor monltdVia llu: l : ' |c; i^ei siiunijm on ilio f|n.«jnrl. 


Controlling the skies 

■ U-3A AW AGS: Operated by Ihe US Air Force and NATO, ihe H E-3F SENTRY: I - nubofan powered E*3D and F -3F are Ihe ■ Tu-lS6 'MOSS'- Derived from ar- airlir.er. ihe 'Moris’ Ihr 

--.'ACS es ihe WnsPs primary airborne control aircraft. most capable European-owned AEW aircraft in service. first Soviet aircraft to he fitted with a radar ibtodome. 



ACTION DATA 
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Aviation Factfile: Modern Aircraft 


Israel Aircraft Industries 


Kfir 


• Multi-role fighter • ‘Top Gun’ aggressor • Combat veteran 



T he Kfir (Lion CubJ has cemented a 
worldwide reputation for Israel 
Aircraft Industries, an aggressive 
and innovative builder of hi-tech 
warplanes in a very small country. The 
Kfir, based on France’s remarkable 
Mirage III, appeared in the mid-1970s 
and became a key weapon in the Israeli 
arsenal, as well as a successful export 
product. Although originally designed as 
an interceptor, it has been developed 
into one of the world’s finest strike 
aircraft. To fighter pilots the Kfir is fast, 
nimble and potent - enjoyable to fly, 
and proven in combat in the Lebanon. 


A The Kfir is a 
generation ahead 
of early Mirage models. It has a more powerful 
engine and a much more modern cockpit, including 
advanced head-up and multi-mode displays. 
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IAI Kfir 

▼ Strike jet 

Although designed as a fighter, the Kfir is 
extremely versatile and has given Israel excellent 
service as a strike fighter-bomber. 


A Marine aggressors 

The Kfir was used in aggressor training 
by the US Navy and Marine Corps. 



▼ Canard nose 

The canard foreplanes are the 
most obvious difference between 
the Kfirs and the Mirage family, 
which are far less capable. 


A On patrol 

Armed with four 
missiles and two 
cannon, the Kfir is 
still a dangerous 
foe. despite the 
age of the Mirage 
airframe on which 
it was based . 


T IAI factory 

This is the Kfir-C2’s assembly line in Israel. The 
success of the Kfir family has been a very 
valuable source of work for the company. 


FACTS AND FIGURES 


> Israel hastened development oi the Kfir 
by testing the Technalog, a two-seal 
Mirage III with canards. 

>■ The Kfir was not shown in public until 
Israel unveiled the aircraft in 1975. 

>■ The US prevented Israel from exporting 
J79-powered Kfirs to Taiwan. 


>- Israel lent two squadrons of Kfirs to the L' i 
Navy and the US Marines, used for 
dissimilar air combat training. 

>■ To avoid a US embargo, Israel developed 
Kfir powered by an Atar engine. 

>- Israel successfully exported the Kfir to 
Ecuador and Colombia. 







































































Israel Aircraft Industries Kfir 


PROFILE 


The Lion Cub 
from Israel 


opt f.ik’d I 111 .- f;.iill< sn, 
ddi;t winded Mirugu 'll U 
Ix-torL' Mil t’L’\nluiion;iry 
• usign of this Preiidi fighter was 
proved in combat, Til*? Mirage 
u \\> one of the grtSSK successes 
.i ihe 1967 Sjx n,i\ War. hut 
when Pramv emb;trgtK‘d a 
■I ;i*pnK‘nt ol SO uiivnli Israel 
r:imi‘ deUTiniiH’d lo nlYsul i!> 
i ■ lajtcx.- on ()\ t. , i '-■i.'.is stipj 
11Ms pn aw. begun when 
,ig< Tils ol Mossad. ihe Israeli 
'■ini i: nelligt'iu v service. stoJe 
I I'lans l< h' flu- Mirage; III. wine j i 
%wr- used lo [m'xJuce lliu 
\esher, a pirated l.sroeli Mirage, 


1 lien, in great seereey, 

Israeli engineers worked on a 
pmgr.mimv railed Hlaek C nrmin 
lo adapt die Mirage 111 airframe 
to take a more powerful 
A merit an-designed J79 engine. 
In 1975. this produced the Kfir. 
Although if originally resembled 
the Mirage W a version first 
seen in 1970 introduced small, 
swept hack loivplanes which 
im| m !\ ex I ham lling. agilily and 
l<iw >fxv<I |irHormance, 
from I DMA Israel began 
opetatiug the KIii t a. which is 
an upgfac led a in mil Jilted with 
adx aneed radar and av ionics 


Kfir-C2 


Ecuador was one of two main export customers for the Kfir. The 
aircraft are primarily used as interceptors, and equip Escuadron 
de Combate 2113, part of Grupo 211, based at Taura. 



Small strahas aio Jilted to 
• mV I Min nr; Inn 

' !■ .1' ll-fl l ‘li‘ 

vmi'iciiCi lb# incraeged comral 
iM tmjh iirwjk.-r; nl nlfnch 


E ' j kCfor': I :l l. ‘ - . i; i * : ' .1 -, ■ 

Cl- 1 :. h;jl IviynUe^i ijfMjmdrkJ valh 
rn, i-iy Hal If 1 - advanced nvlUnics 
Systems of lha israuii Kin G?. 


Tfse intake des^n, of 
the Kfir senes was 
rkxJifo a ir . jpM j with 
the gaunter mass flow 
Of the J79 origin©. 


The Kfir was a pofenf addition to 
the Israeli air force, and 
performed well during the battles 
over Lebanon in 1982 . Although 
used primarily in the ground 
attack role, it scored several kills 
against Syrian MiG-23s. 

and a boosted engine. \ highly 
c;ip;il >le inti-recph a it i> uls*' 
as good 3 ground nuirk ,n re raft 
as can be U mntl tmywJine in 
the world. 


I He Kfir can cany a 
huge variety df weapon 
stores, including SJvairir 
anrl Python dogfryh! 
ismisilra. Strike nnti- 
iadar mtesllss. 

Maverick a,i •Ici-surTUfCB 

’Mf:iOk:S, Ol i t '.Or KjlJM 

lyjies ol [Kimtis. 


Pnwerplanl: one 79.63-kN (17,864-lb.lhfusO 
(03.36 kH/1 SJCtHb-lhmsI) wilh emergency boost 
afterburning General Electric J79-J1E turbojet 

Maximum speed: Mach 2.3 or 244Q km/h 
(1,523 m.p h.) above 11.000 rn (36,030 ft.} 

Combat radius: &Q3 km (546 mg 

Service catling: 1 7.&BQ m (ss.ooo ft.) or 

22 h 06O m (75,000 It) in a zoom climb 

Wei gilts: amply 7285 kg {16.027 Sb-); maxim urn 
loaded 1 6,500 kg (36.300 Lb.) 

Armament: two 30-rnm DEFA cannon with 
280 rounds; tip tq 6065 kq (33,400 lb.) of 
tioinbs, rockets or missiles 


Dimensions: span 
length 
height 
wing area 


3.22 m (27 ft.) 
15.65 m (51 ft.) 
4.55 m (15 ft.) 
34.80 m £374 sq. ft.) 


The dorsai uirsooop on if m3 
K 1 "" is R:; '“.wiry In prowls 
coding anr for the J79 
engine, which gonoratas 
nii/jh more neat ihan the 
Afar engjrc powemtg the 
original Mirage. 


COMBAT DATA 



Itie KV-C2 las a relatively simple 
singing radar, as !hq aircraft is 
primarily a grouod-aitack lype arid 
nnly carries inlra red missiles. 


I tie Kfti is powered by a single 
General Eleclrtf; J73-J1E ffljgrrwled 
turtXijet, the most powerful variant of 
:'-ia Arnercan deo^ynexi arsine 


Ustory of a Lion Cub 


■ MIRAGE ANCESTOR: 'll.- 

sic DtissauU Mirage III was used 
' great effect as an air-superiority 
•infer by Israel during their amazing 
mnph in the Six Day War of 1967. 


■ PIRATE COPY: Driven Ic desperate 
measurers by an arms embargo, the 
Isranlis burl! Mirage copies wilh stai'on 
plans. Swue were sold to Argenlma and 
used in the Falktands. 


■ AMERICAN POWER: Filling a 
large? and more powerful Annarn;nr- 
ckslgpsd General Electric J79 engJni? 
iolq n Miragif! airframe, IAI produced 
[|u > first Kiir in Ibn eurly 1970:;. 


■ AERODYNAMIC REFINEMENT: 

The canard to rep lanes sue the roost 
Obvious fealure of the Klfr-C?, 
designed to Improve the della-winged 
fighter’s low-epeed liandllng. 


■ STATE OF THE ART: New radar, 
cockpit, avionics and a boosted 
engine wive lurnad the KJir-C7 into 
one ol the most potent ground -attach 
lighters «n service today. 



MAXIMUM SPEED 


A oombinaiion oi ligrn weight, clean design and a powedui 
engine s jives il " Kfir ;-i anftjn edge jm maxiiTHim sp^d over rtxj 
ligblweight MiG-2 I and me tar heavier F-4 Phantom 


KFIH-C7 


24441 ItmAt 11 m.p. M 


f^PHWirOW 233»k(nfli(1,4Kin,p.M 


WIG-21 2230 km,Ti i 

■FlSHOrtl' (1,313 m.p.ti.) 


CLIMB RATE 


r ' . "v Ki ■ -11- ■ 

used ^t. ts grouiiCl iHC.lck 
□ircrnrt, Jl fit) mean 
performer aaan tnteiceplor It 
cannai malch Hie Phantom in 
n climb ■ Oven though lire 
Ars-Hjrican tel fs mud i heavier, 
the power al two J7^s 
irtsisad •ol one puts the F-4 in 
fro-if - but I he Khr Btfll clirnhs 
very itast, and it easily 
outpaces the older, lighter 
arid less powe»ful MiG-21. 


i 


KFIR-G7 
14,000 m/min 
(45,320 f.p.m.) 


4^ 


F-4 P Hsfi htTOM 
18,704 mtm\n 
(61,336 l.p.m.) 


I 


if :G-;i 
‘FISHBEQ' 
7200 m/min 
(23,616 f.p.m,) 


ARMAMENT 


i + 


4 


KFIR-C7 F-4 PHANTOM MiG-21 FISHBED’ 

6085 kfl (13,400 lb.) 7260 kg (15,972 lb.) 2000 kg (4,400 lb.) 

TTvh large delta wing and pawerfuf engine ijjva lh» KIpt cxceHeni 
sinking po'/rar. allowing it to Gft almosi % mucii t» tha f 4 and 
far rnoeia than the much tees vargalte MLO-?i ’Mshheri . 
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Aviation Factfile: Modern Aircraft 


Kawasaki 


c-i 

• Twin-jet transport • JASDF service • Engine testbed 



A A competent, 
medium-ranged military transport, 
the C-1 has served with the JASDF for 22 years. 
No export customers were found and only 
31 aircraft were built. 


D esigned in the late 1960s as a 

medium transport to replace the 
C-46 Commando in Japanese Air 
Self-Defence Force (JASDF) service, the C-1 
has a typical military transport configuration. 
Kawasaki flew the first example in November 
1970, and delivered 31 aircraft in October 1981 
Proposed tanker, reconnaissance and other 
military variants were abandoned, but one C-1 
has been used for research into blown flying 
surfaces for improved field performance. 
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PHOTO FILE 


Kawasaki C-1 



▼ STOL testing 

Four 47,07-kN (10,600-lb.-thrust) 
turbofans and a powerful flap 
blowing system allow a landing 
distance of only 853 m (2,800 ft.). 




A Kawasaki camouflage 

Deliveries of the C-1 were 
completed in 1981, and by 
1982 all were camouflaged. 


ASilver C-1 

Sleekly-podded turbofans and large 
fairings over the flap hinges are 
characteristics of the C-1 design. 

All were originally natural metal. 


A Rear ramp and clamshells 

Kawasaki followed the accepted 
formula for tactical airlifter design, 
fitting the C-1 with a rear loading 
ramp and clamshell doors. 

Two squadrons ► 

The stylised bird marking of the 
402 Hikotai also appears on the 
unit’s NAMC YS-lls. The C-130H 
is Japan's other principal airlifter. 



FACTS AND FIGURES 


> The C-1 needs only 439 m (1,440 ttj to 
take off and only 853 m (2,600 ft.) to reach 
a height of 15 m (50 ft.). 

V Nihon Aeroplane Manufacturing Company 
began designing the C-1 in 1966. 

> Two prototypes completed C-1 test 
flying in March 1973. 


► Five long-range versions were built wit: 
an additional 4732-litre (1,250-gal.) winn 
tank. 

V Kawasaki was responsible for final 
assembly and testing of the C-1* 

> One of the potential replacements for 
the C-1 is the C-17A Globemaster HI. 























































PROFILE 


Japanese STOL 
transport 


W illi ii high wing, 
Jusvhigc-imKmicii 
undcrc-airiagc 

-'punsons :md hydmulinilly- 
actuaxed rear loading ramp* 
ihv C I Awika reseinbkw other 
i a! transport anvralt. 

■ sii.a ved U * pio\ j. ii j maximum 
iutii:iI wirgo spaci- for i roups, 
vehii .fini freight if b* 

■v. .lid 1 1 \ a a lK tlan i mgii uif* 

I •*. 1 1 carrkw a .smaller |ia\ l< >,n.l 
I i:a i i ihe I > a kbuo It! I .ft) 

] |l-u ule.s < )i‘ ‘1'iaiiSalf C. I fid 

< onslrtieiioji of ihe ( I \\ as 
■ • ■ illuht min fv v of toil in vi thing 
ihr h *ui major Japanc'*:- aiivraii 
iiwiuktctweny, with Fuji, 
ii .tihishi and Nihon al 


Gunu'ihimng major snh- 
a.HSemhlies, The Asnka was u.st-cl 
in equip two Japanese Air SHI 
Defence Force fjASDF) transport 
■sfjundrons, the H)2nd based at 
Iruma and the i03rd at Miho. 

One CM. known as tire 1M 1, was 
modified as an Hocironic warlare 
training aircnify y* fill mawsive 
! ^ '!; .w . i rd adi >nv. -■ to hoi is*. 1 the 
neeessai \ m'ivnui.v An< it lief was 
lim.hI as a testbed lor die V I 
Ir.mner's Isfiikawajimad lanma 
engine and the Ml 11 \Al. IJK7I0 
high bypass lurbul. n. 

Am .Miter 11 ic idiliiM ( M , the 
National \ernsp;n\ I al ■'oratory 
Asuka. a quiet short lake-nil and 
la in ling (QST'C >1,1 rest arch 



Below: This take-off shot shows the 
C-Vs extensive flaps and leading-edge 
slats to advantage. 


Above: For air-dropping freight or paratroops, 
the rear loading ramp and clamshell doors 
can be opened in flight. Typical loads include 
a 105-mm howitzer, three jeeps, a 2.54-tonne 
(2 , A-ton) lorry or two 0 , 76-tonne (%-ton) trucks. 
Alternatively, three standard freight pallets may 
be accommodated. 


air* raft, i (ses the F|R7]l) 600S 
powerpiaiu. Althougli dn < I 
was designed to a I AS] M 
Specification, ilS limited p.rtlo.uj 
has i illimaiely rVMrii ted ns 
\La'sattitly in seiwua a id a 
replacement is hen ■. m ht; ; U 


'■.II to II ■ 1 ( ;!• Oir>11 :i =-■ ' ' i 

!■ ■ the iiui aim art m. C Kawasaki 
hKJtTSfH horv.onlal surface Oi l [hp c 1 Tins 
lfxOrnlplnnco:n?ai n! II m. 3 - |f*l y.=. imIi 


L Xj 'icings fosloon I in; 
y ' 1. 1h0 ITTOEl unusual 
• i 1 ■■■ giant ■ Pifonwr? 
on the nosa and beneath 
I 1 :-: Mr Kawas. lkl 
i I In -i Mill I ,'■}■■ C I 
. inliMrrw.' In 11 US, m1,|| il J. jrr I 

D mttftE a 10B3 Defence 

1‘ i 


Extensively modified, this EC-1 is nominally used for 
electronic countermeasures (ECM) training with the 
501st Hikotai. It is likely to have an additional 
electronic intelligence (Elint) role. 


Selling the V.; :;:-, Nj? lk 
on Uie fuselage ensures 
that the wing carry 
Lhiwjgh structure {foes 
ixni affect raihiii volume. 

1 he outer w-u'kjs wm* Ui i 
i;v I i j|i. with Nihon 
jarcxJuc^i Kj the tmguir 
ports end control 
surfi.K’.os. 


Aii T-Ii( i'l r .-: ;M . i; •: I 

f mP avKirvics are 

employed by Ihe EC 
Elni equipment from 
Toshiba and the 
XJ.'WLO S ECM suite 
iirvm Mitsui’-irhi I irs ii . • 
sub If 10 henrl nt lh| 

ni it -I i,in i sysifitn 



'. Isiryg the i j r,wcn ■' hnl ai-:: v sy<-:is ietsi 

itiai has bectKrta Cbaractehslic al 
lni‘1 oil Li^nirps Ihe C-1 u-He s 
easy kiading. Three separate 
tr^rtraulic uruls operate Ihe aircraft's 
systems, one of which is dedicated 
serfdy to the fear ramp. 


iectronic transports 

■ BEECH HC-12'GUAHDRAIL’: Several 

innnts of the RC- 12 , itiosi dedicated to 

* n rirnunicatifans inlelligenco. have been used by 

• JS Army.The latest version is ih# nc I2P. 


■ aOEfNG BCA35 ‘RIVET JOINT : «Ordered 
a&flC i 35B • Ihfi 'Rivet Joir-i’ strategu 
rmnaissancQ aircraft wore rfdiwr^i as 
F1C-135CS and updated to RC- i35V&. 


■ LOCKHEED E(M30E HtVET RIDER': 

Highly modilied EC 1 30Es are used as Airborne 
Balllaf retd Ci uti i .imj and Control Centres ;;nd 
r]i»u Jlew broadcast duties during [he Gull War. 


■ NAMC YSA1E: Three YS 1 Is 'were 
modilied far el«rjironk: warfart Lr,. lining as 
YS-1 lEs. The aircraft shown has since been 
modi he; 1 :n . i 1 ;A star Ant'd for the Flint ioi- 





C-1 

Ty|ie: taciicat milltgry Lransporl aircraft 

Powerplant: ;wa &t.5-hN {14 f 500-lb.-lhri^1) 
Pratt * Whitney JTBD-M-9 turbof^ns 

Maximum speed: &06 km/h (soo m,p.h,} at 
7620 mf2b,D0D ft.) 

Range: T29? km tBOO mi.) wilh 7900-kg 
(17.400-lb.) payload 

Service ceiling: 11 ,sso m (30,000 ft.) 

Weights: empty 24,300 kg {53 r 460 ibj; 
maKimum take-off 45,000 kg (09.000 lb.) 

Accommadation: five crew plus SO fully- 
equipped troops, 45 paratroops, 36 stretch ere 
with atlendanis ot 11,900 kg (26,200 IbJ of cargo 

Dimensions: 30.60 m (100 ft. 4 in.) 

length 29-.DO m (.95 ft. 2 in.) 

height 3.D9 m (32 ft. 9 in.) 

wing area 120.5 m f 1,297 sq, ft.) 


COMBAT DATA 


vVi: I. 1 the C-l Cftn corn,! gir*^i.ef payload than the An-72C, it 
ry»t hatw t n>r r.ipiicity rer;;j'iK(J by ii primary airlift ari’iot 
Th^ VC-H can Irft a maxjrwuni d? 12.2 j 1/ kg (27.1KJ0 l& | for STOL.. 
upertUiofis. ilxil cartie* SS,COO kg 177.000 lb.) rwmaJiy. 



11,900 kg (26,200 lb.) 


10,000 kg (22,000 Iti.) 


YC 14 


TAKE-OFF RUN 


Vtflfh maxim, im 
prtyUKKtlhB C-l 

faqnlnfjs 3 
■ = iM- 

metre ivn 1o ciear a 
IS-metre O&Siade, 
Amorioy'5 A.rs-72C 
n&BsdS a tonger 
runway lo ^sto>ii a 
neight Q< 10.7 
iraim, w.tiile 
Boeir^li ir^crtxJible 

Y - • 

maftes to 
tecoma rirtiorna 


MAXIMUM RANGE 


Japfifl^C-l has 
jdi>quali' rnr*j]^ 

comparxKl lo orhm 

cnnlnmiswriry lyp.r. 
However, it? ram^n ir, 
suliiclenl Vir IHEticcil m 

Uwnisv opetaiions, ipid 
I'ivB. Bxaflipfea of an 
exlen<ii?d-r3iige version 

w«--ie tMJltl. tir*' , .rlr , i f.nicje 

would give ih^ 
added versatility, 


12,247 kfl (27.000 lb.) 


914rn (3,000 II.) 
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Aviation Factfile: Modern Aircraft 


Kawasaki 


T-4 

• Modern jet trainer • Indigenous design • Highly versatile 





J apan’s T-4 was developed as a 

replacement for the Japanese Air 
Self-Defence Force’s Lockheed T-33 
and Fuji T-1 trainers. The new aircraft is 
sourced almost entirely from Japanese 
industry and offers excellent performance 
in the training role, as well as providing 
a useful liaison capability. Production 
deliveries began in September 1988 and 
since 1996 the T-4 has been the mount of 
the famous ‘Blue Impulse’ aerobatic team. 


A Kawasaki’s 

T-4 is the standard medium jet 
trainer of the Japanese Air Self-Defence Force 
(JASDF) and looks likely to continue in service 
well into the 21st century : 
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PHOTO FILE 


Kawasaki T-4 



▼ Joint-venture 

The T-4 is a collaboration between 
Kawasaki , Mitsubishi and Fuji. 
Kawasaki is the lead contractor. 


A Japanese exclusive 

A T-4 prototype in flight. The type 
equips several JASDF units, 
though no export orders have so 
far been secured. 





Aerobatic performer ► 

In addition to various training wings, the 
Japanese aerobatic team ‘Blue Impulse’ 
also flies the T-4 } as seen here. 

▼ First prototype 

Identified by its red and white pitot head, the 
first prototype T-4 (66-5601) sits at rest . The 
first flight took place on 29 July 1985, 




L Blue Impulse’ ► 

The acclaimed aerobatic team has 
only recently re-equipped 
with the T-4 after operating the 
Mitsubishi T-2 for several years. Here 
one of its aircraft makes a low ’n’ slow 
flypast with its gear lowered. 


FACTS AND FIGURES 


> Fuji builds the rear fuselage, 

supercritical-section wings and tail unit 
of the T-4. 

>■ Some T-4s used by front-line squadrons 
are camouflaged. 

>■ T-4s have replaced the T-33 in F-1, F-4 
and F-15 units. 


>• Training T-4s are flown by 31 and 32 
Flying Training Squadrons of the 1st Air 
Wing at Hamamatsu, Tokyo. 

>■ Mitsubishi has responsibility for Ihe 
centre fuselage and air intakes. 

> Kawasaki has so far made no provision 
for the T-4 to be armed. 



























































Kawasaki T-4 


PROFILE 


Indigenously designed 
trainer 


Pi 


fitii> I rum J:Lpaj> mi;:.ln 
t irufjdei iheflisotws 
proud m fmvc luvn 
ii.ilin'd on a fully indl|$eturns 
. i , Kill. On I September J9MI, 

K iw;ssuki \v;is chosen .is prime 
, . mrmclor lor ihr T i. Although 
production Hire raft are 

embk'd ' >y Ivjvv;i>ukk the 

. i Jin[i;isiv -vlnin-s m.mul'.ti. Luring 
I »on>ihiliU w ill) I uj: ;<ntj 
Mitsubishi. 

1 1 nir XT i prt>n ityjX'v were 
11nuk'd. 11 h- tn-.i living on 

hiK l l XS-i. All) i (LSI It nee \ ears 
ill iusliri|t foikiWftl, before flic 
fa .; prtxluitit>n .liiccil! \\\\s 
de ei'etf in I9H.S, ;intf b\ J I 
\ ■ ik 1 1 1996. I 7| inil of n IoliI 
|mrejiieni for 200 aircraft had 


Ikvi) (IcIK ered. Similar in 
coniigumtitin lo die Kr.mco 
C lemiaii Alpha Jet, I he I'- i (>Hcrs 
greater \ cr utility (hanks lo its 
in-built buggagu compartment. 
This centre fuselage hold allows 
flic aircraft to fulfil its .secondary 
liaison and high speed light 
i ansji'ori duties. Many front Ink- 
lAol )] Mjuadions haw oil<■ or 
rwt> T ts (in strength lor use in 
I his I Dim in i; >lr o; sis hacks . 

( )!bci missit iris w it It in the 
capabrlii n vs oj I lie f-) iin hide 
i.rriM i lowing, elwlronic 
cm filler m ca.su res I t A \ 1* I mining 
and .nr sampling, with special 
ccjtiipnieni earned on three 
external pylons. 

Despite its \\Tsjiiliiy and 



Above: Underwing 
hardpoints enable the 
T-4 to carry 450-hg 
(990-lb.) drop tanks. 
Additionally ; a centre¬ 
line pylon permits the 
carriage of a target 
winch , ECM pod or 
chaff flare dispenser 


Above: The T-4 features relatively targe trailing edge flaps allowing a 
low approach and landing spacin'. 


ext client inniK min t .it u 1 ii\ , 
Kawasaki's T i has vel m tind 
an export c usiotnei. )Hit 
nevei lheless is sol to serve I lie 
JASI>F lor vein's lo c<unc 


Moi iy Tin v: k vi i-r| rchO a ■: f nail ire a u ..'vuly 
nr • v 11st 

r '1 . in -i OKI li tgl II: i i If. 3 low "if :1 1 Ok 1 K t 

(bebw rho main w«Q:) was desjgf*eci' in 
.i hi I i',lvi : -j:• ■ -IV U- r,liquid :rr- .mo;ill 
acarlwitnfty go mlo a spin. 


This particular T-4, serial number 56-5601, was 
the first of four prototypes, originally designated 
XT-4 and is seen here wearing the markings of 
the Air Proving Wing. 

11 ■» 1 ■! !:■< pmlty maimtetiluircrl by 

I ' \ Oil ■ I f I •' ,lI "ill I ll;l, 

: m.i . it.I .a(■ J M-i .Ml -•■.In Knw.jijhJu 

I I jiIi la oj ijy 11 k) ti;if win i S (i r v 4, n jr A >\ il 
- i- r |h xr.iilrfi' hir .ill nigh! Iling 


. ike many mortem jel fra-ners. The T-4 
features a raised, staggered cockpit 
offering oxcelten! VjSt^ily for both 
pupil and instructor, The large canopy 
'■ wiU ewe. a '/vi - r !.h.'i’:..i id wmctscjeon 
inrt separata main urn which tinges, 
inrbwjrrj lor ontry-'oxil 


Convonlioral m we-wp, the 
rely' vole 1 \.y- ml wing gives ‘he I- - 
nxr :nll. "it 1 1 iylsubsonic 
nwioauvratHiiiv and docile handling 
c^mctanriCt-cH Altruuuh 1 is- not 
configgrodl lor combat, herdtpoints 
UXtor Ih0 WiKj;; u- -i r! i I 1 1 :■ 

I ..;l • ■ il S'li •; • 



56-5501 



i ;! • : ■ .i 

ro wrihstand bard and heavy landings; caisaquantly, 
u jacafiiege « exiremoty strong end has am ■-skid 
tirakes, vjihidi am located on the main units. 


Being ol (wun-anqinod coEtljguraboti, the T-4 enjoys a diatinct 
performance advantage over many other sjngte-enQined 
comemporaiy iei irainors tie two teihikawajiima-Honmia turtMfens 
pul out a coMSidfirahia amourit 132 56 kN/r .320 Ih. thrust) of Sm^s' 


Asian jet trainer designs 

■ AI DC AT-3 TSU CHIANG; The (Irsl miDtacy 
. i devatopDci by Taiwan, the AT-3 performs bolti 
• •-■-•ic training and Irgm attack notes. 


■ CNAMC/PAC K-8 KARAKORUM: Jointly 
financed by China and Pakistan, the HU8 serves 
:v: a basic |«t tr'amer with both air forces. 



■ FUJI T-1A/0I This was Japan's tirst 
indigenous jet trainer, though It is now largely 
uiil ji sorviop, having been iep!aced by tn- T-4. 


■ MITSUBISHI T-2: The T 2 serves as Ihe 
JASDF's standard advanced 1 miner and shares 
many components wi th the F-1 figh ter variant 




T-4 

Ty(te; two-seat tandem intertnadiala jet trainer 
□od liaison ai remit 

FowerpEani; iwo T6,2S*kN (3,660-lb.-thrust) 
IshikawajimEi-Harrmti turbofan engines 

Maximum speed; i03fl kmAi <644 m.p,h.) at 

sea tevel 

Initial climb- rate; jqj a m/mm fio.oOo f.p.mj 

Take-tiff run: 6ia m {2,ou0 fi-j 

Range: ^§7 km [800 mi.) {on internal fuel) 

Service ceiling: 15.420 m <50.600 ft.} 

Weights; empty 3790 kg 18.338 lb.); maximum 
take-off 7500 kg (16,5001bJ 

Dimensions; span 9.94 m (32 ft 7 in.) 

length 13.00 m (42 ft a in,) 

height 4.00 m (15 ft 1 in.) 

wing area 21 uT (226 sq. it.) 


ACTION DATA 


In comparison wiIM 
ihG JJ olish PZL 1-22 
Lb-id me order 
r kissautl/Doniif i 
Aipha Jel, the T-S 
has more lhnn 
adaqiiam irnusl, 
ivitJ perlormaoizo, 
Ihanks in irn smoil 
huL pcwi'rtijl Uu:Lilly 
d 0 sirjnc?tJ L in<3 built 
i .1 il l I turbolans. 


CLIMB RATE 


T-4 32.6 kN 

■>f.m lb. thrust) 



Aim , i- |l | -r- I 

ior jLs si^b, Ifiu 
I .-'.i I 

p^lormance is 
saiiwwltat U j v-, 
Ilirui Dial ol I Ik: 
Alptta Jot. AH 
IllrfJv typo? am 
OLIt-poffwin 
several currenl 
frtjpt-lire ramltai 

rurcmtl, Powevirr. 


g LIMITS 


1-22 IRYDA 21.6 kN 

(4.tJHLt >b- MtfliSlj 


X rk 

A UJUfl JET E 


iMSmAtlta 
(iB.DOti r.p.m } 


WMJfl Jn e 
; r66Q m.-mm 
(l^OW I.pj* t 


i 

1-22 mV DA 
TMD m/nbi 
{4,900 f.p.m.] 


ModStn ad'/ancod n.^np.ffi are capabiE al pullmq tvr^=i-g 
manoeuvres Lhan their predecessors withuui Coming apart. Biik 
allows pilois iddavetop rherr skHe and awas^rt&ss bef&rr* being 
assigrTHd so Trtml-ltne cordbal umts, 





































Aviation Factfile: Modern Aircraft 


Lockheed 


C-5 Galaxy 

• Strategic transport • Heavylift heavyweight 



T his monster aircraft, the world's 

biggest transport for two decades, 
hauled cargoes in American military 
actions from Vietnam onwards. Although 
not as large as the Antonov aircraft of 
today, the C-5 Galaxy has an unmatched 
service record for transporting the 
weaponry of war. To pilots, perched 10 m 
(30 ft.) off the ground before starting 
engines, the Galaxy is rated as the biggest 
and the best. 


▲ Slowly disappearing into the 
opened ‘mouth' of a C-5 Galaxy ; a mothballed 
F-5 fighter demonstrates the huge Lockheed 
transport's unrivalled ability to handle large loads. 
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PHOTO TILE 
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▲ Rear loader 

The C-5's tail is upswept, 
enabling a huge rear-loading 
door and ramp to be fitted. 


Lockheed C-5 Galaxy 

▼ Global reach 

Inflight refuelling means that the C-5 can deliver its outsize loads 
anywhere in the world. 


^ Easy to fly 

The Galaxy's four- 
man flight crew sit 
high in the upper 
decking of the 
forward fuselage. In 
spite of its size, the 
C-5 is reasonably 
easy, if a little 
sluggish, to fly. 


◄ Flight deck 

The C-5 is flown 
by a pilot and co¬ 
pilot , with flrght 
engineer and 
navigator facing 
outwards at the 
rear of the flight 
deck. 


◄ ‘Fat Albert’ 

Nicknamed with back-handed affection by its 
crews, the C-5 was for two decades the biggest 
and heaviest aircraft in the world. 


PACTS AND FIGURES 


► The C-5 was chosen by the Air Force over 
transports proposed by Booing and Douglas, 

> Eighty-one C-5A transports were built in 
1967-71; 50 similar C-5Bs were built when 
production resumed between 1984-89. 

>► Many C-5 loadmasters have Jogged 20,000 
flight hours, more than most airline pilots. 


► The crash of a C-5A at Hamstein, 
Germany, on 29 August 1990 was Ihc 
only loss of a transport plane dunnn !i 
massive Desert Shield airlift preparing 
for the Gulf War. 

> Lockheed claims that the C-5*s four 
engines have the same power as 48 
railroad locomotives. 






















































Lockheed C-5 Galaxy 



Giant from 
Georgia 


C-5B Galaxy 

Type: heavy, Pong-range logistic: freighter 

ftweiplant: rour 191 , 24 -kN (4i.ooo-ib_-thrtjfli) 
General Electric TF39-GE- 1C turbotans 

Maximum speed: 700 km/h (570 m.p.h.) ai 
10,000 m (32,300 ft,) 

Range: 6003 km (3,700 mi,| with max. payload 
Service ceiling: 10.000 m (34,000 ft,) 

Weights: empty izo.Doa kg t'375,oon \h.y, 
loaded 330,000 kg (638,000 lb.) 

Payload: Up to S 20,200 kg (264,4*10 lb.) in main 
freight compadmeril plus 73 passengers or 
lully-equipped combat Iraops 

Dimensions: span 67.sa m {222 ft. s tn.) 

length 75.54 m (247 ft. tO in,) 
height 19,85 m (63 ft. 2 in,) 
wing area 576 m J (6.200 sq. ft.) 


1.'.1 ns are thus® lnboarci and ttw&a 
i.mltXHui i sols of sloilori Heps on 1110 

1 ■. ilhl K| I jdf.]- 'Of 11i ■ ■ Wir 1, win -4 .Itl i m 

stats on Hie Dtriboard leadn n; d 


The tip ol (hg C-ii's nose 
llOIISHS .1 BtHfldlX AlPFJ 13.1 
dkylaJ eolchui wi , .ii'i. 
radar. Thu or Mire pkjso 
in \\in iipwnids for i- • i 
to I he IwjlO \ 


The C-5 was vital to the success 
of the Gulf War. Its record- 
breaking effort saw the Galaxy 
lifting a heavier tonnage in the first 
21 days of Desert Shield than was 
carried in the entire Berlin airlift. 


TT|U 1 tall is lifted Weft- tryilio In . Ul'. .J| : 1 .j, iri—: f 
lour secLon elavnltnn ami a !win suCttafi 
ruddat. Then . LIi! I !■ ■ |I 1 l 4 ’l l. ' 

St (G 1 HDOZIH’lt, it S. Ml "| 511 I -i ■ . Ic 11L ml I ‘I i 


[he l>:jll 0 i lairing el the (op 
(>i lliu huge I i=ul houses an 
1 ir i-ii.i v-. wi ill aa 

,;i I light data and crash 
rqcqmer - ihe RQ-called . 
‘Black Box'. A 


The original G-SA tiad oorHSjderabte 
problems with wing fatigue, which 
was corrected in the C-5B. In me 
1960s the enlire fioel was given new, 
strung® wings cut a cost at more 
than one billion daHars. 


Aircraft of 1h@ Galaxy ’s size becaare pdssit \ 
only wrlh l tie development ol large, powerful jet 
cmgin#«i. The C D m powered by lour GeneraT 
Bftolric TF39-GE-IG ivwi-shaft high bypass 
lurbofana, such delivering 191 2A kN {A 1,000 lb, 
ot thrust j j 


First built in the 1960s, the C-5 went back into 
production as the improved C-5B in the 1980s. 
There are more than 120 C-5s in service with 
the US Air Force, 50 of which are ‘B 1 models, 


The arrival a I Hie 

Galaxy in Uio tale 
tS&Os mAant (fiat Tor 
the krsi lima the US 
military had itte 
COpqciiy 1 g deliver 
nuls.<za kiaUS anywtWry 

speeds. Tlie Galaxy 
ran lly Inl.'-'ai-jnlirmnlH 

distanced, even wner» 

r-Liryil: i puyto ul nf 
11S loniiw, ft ia Ians). 

Ll hi Uugr« AntQrcrw An 
i:M ir iir. only rival Thi> 
An-124, tmovvri m 
'Couidur' to MATO bul 

hairylaie giant by ns 
makers, car cany uwri 
heavier imKfc. bill not 
uvOr seen greril 
diliUiCtit 


The massive hoid can accommodate a wide 
variety of outsize loads, from helicopters and 
tanks to trucks and -cargo containers it cm 
Eriso carry over 360 fully-equipped ftoops. 


The main landing gear of the Qfliaxy consists 0 ! Foin / 
bogies each wiTh six wheels, two forwards and four nil 


52BD kin 
13,200 mi.) 


Heavy lift specialist 


were packed two by two, six at a time, and 
three C-5 tnps could move a whole battalion, 
Once in the Gulf, the helicopters were re¬ 
assembled and operational within 24 hours. 


and mechanics, three 20-tonne M2 Bradley 
infantry fighting vehicles plus their crews and 
mechanics - ail in airline comfort in the 
passenger compartment on the top deck. 


HELICOPTER MOVER: Galaxies were vital 
during Operation Desert Shield, especially 
when they were used to fly Apache gunsbip 
helicopters out to Saudi Arabia. The AH-64s 


ARMOURED TRANSPORT: Hoisting just one 
6Q tonne Ml Abrams main battle tank would be 
beyond most other transport aircraft, but the 
C-5 can carry >( with ease, along with its crew 


PROFILE 


C-5B Galaxy 


COMBAT DATA 


[ -LJLLLLLL ILL_ 
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Aviation Factfile: Modern Aircraft 


Lockheed 


EC-130 

• Electronic warfare Hercules variants • Highly classified equipment 



A The USAF operates an EC- 
130E version as an airborne battlefield 
command and control centre. Internal 
consoles can display digitised maps 
covering any area of the world. 


U nder the designation EC-130, the USAF 
operates four special mission variants 
of the ubiquitous Hercules transport. 
One is an airborne control centre, while the 
other three have a much more sensitive role: 
electronic warfare. Although routinely seen 
on the outside, the inside is a secret world. 

To gain access to the interior of the aircraft a 
top-secret codeword is required, as the task 
of the EC-130E and EC-130H is to listen to and 
disrupt enemy communications. 
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PHOTO FILE 


Lockheed EC-130 


A Rivet Rider antennas 

The Rivet Rider is easily identified by a single, large 
axehead antenna under each wing. 

TACAMO - TAke Charge And Move Out ► 

A US Navy C-130Q re/ays communications 
to its ballistic nuclear missile submarines. 


EC-130H Compass Call ► 

The EC-130H is used for communications intrusion and jamming 
duties. Previously operated from Scmbach in Germany, the 10 
operational aircraft are now based at Davis-Monthan in Arizona. 


A Jamming equipment 

An array of wire antennas is 
suspended on a gantry under the 
tail. Blisters on the rear fuselage 
contain two further antennas. 


A£C-130(RR) Rivet Rider 

Working in conjunction with the EC-130H is the 
EC-130(RR) Rivet Rider, which is also tasked with 
jamming enemy communications. It can tap into 
and rebroadcast radio and TV transmissions for 
propaganda and psychological warfare missions. 


FACTS AND FIGURES 


>- EC-130 crew often exceed the USAF’s 
recommended maximum of 15S days 
away from home each year 

>■ Incredibly, the original C-130 airframe 
made its first flight on 23 August 1954. 

>■ US Navy EC-130Q aircraft were replaced 
in 1989 with the Boeing E-6 Mercury. 


> Comfy Levi, Rivet Rider and ABGCC 

EC-130ES and EC-130JHS were operation ^ 
during Operation Desert Storm. 

The US Coast Guard operates an EC- 
130E as an electronic calibration aircraft. 

A major role during the Cold War was 
eavesdropping in the Berlin Corridor. 







































Lockheed EC-130 


PROFILE 







COMBAT DATA 


MAXIMUM SPEED 


USAF electronic 
warriors 


EC-130H Hercules 

Type: atsctromc warfare aircraft 

Powerplailt: four 3020-kW [4,050-hp.) Allison 
T3&-A- 15 turboprop engines 

Maximum speed: fcn km/h (379 m.p.h f 

Range; 4 iOQ km ( 2,540 mi.) 

Service ceiling; 13.225 m (43,400 ft.) 

Weights: amply 34,105 kg {75,031 lb.)i 
maximum lake-off 74,202 kg {153.244 lb.) 

AcCommoda!10ft: two pilots, navigator, 
electronic warfare officer, (light engineer, 
loadmastor and Ttva oloctronEc equipment 
operators 

Dimensions: span 40 41 m (133 fl.) 

length 29,70 m (98 fi j 

'■i.. ulii 11.66 iti (38 lr,’> 

wmg area 162.11 nr'(1,744 sq. ft] 


The Pivot Pufer t-.i-- racfinUy been 
tetlensivdy upgraded. The atesl 
morn •' i Tk.-r. :- :: .:-:di?.-nbly 5mm 
fha ore shown hera. Curran 
vorsions hove worldwide catauf 
i^it-vf.iiv' r.rnaocast cfipaNriies. 
Exlenholly. these aircraft hav® tQir 
Puifet takings on the fin and two 
large pods under the outer wings 


Thera are two roll actable trailing 
enlennue- a high Iraquenoy ona 
■i .‘I :l. :> I I'rCMizcKilflity l..-el nr irF IhO 
rinr:mli or ,1 a 304 -malm AM-bun -1 
antenna field in a near-veiiica! 
poefti&n by a wnlghl. 


Ml r .inner of cfiffiareni airmail haw twen uitJ LLid a nllofrns 
Ti-f Kflvis: A 1 v 1 2 is tic'aaUly similar Ui IN? 0 -130 in si?p nrxi 
canfigiiraljEm Whereas Ibe G^S 7 is -1 nhe-ip and raliahis allemalwi? 

EC-130E HERCULES 612 JtmA fll.P-M - 

fln-12 ‘CUB-C’ 777 fcm/l» [402 m.p.fi,] < 


EC-130 Hercules missions 

ho 0-130, with the minimum of 
modification to the basic airframe, 
ha ] proved ideal for the various 
EC-130 roles. 


1 COMMAND MODULE: The ABCCC a regular Heresies 
transport lilted wilh a removable battle command module, 
his houses wquipn^nl for 18 mission specialists. 


2 COMMUNICATIONS JAMMER: The EC MCE[RP. 

Pivot Rider is fitted with comprehensive jamming 
equipment In the fail, lussFaye and wings to disiups 
enemy communications. _ ^ 


3 RADAR CALIBRATION: A*r traffic search 
□nd control radars need to be conatanlJy 
checked. The .JR Coast Guard uses the 
Hercules to calibrate these. 


Above: The huge blade 
antenna on the fin leading 
edge and the Vietnam-style 
camouflage distinguishes 
early Rivet Riders. The 
latest upgraded version 
wears a smart two-tone 
grey scheme. 


EC- : -tie | - .w. tiv *• in Allifioii 

T3S-A- 15 tgitfopropg. as lifted 10 the 
stand in J •: ciiTI I ir. in | ■- , n.rml 


: fnoerwing stores ^nclyrte 
dng-fanqe fuel tanks, as on 
standard I terculco, a rxicf 
containing a (.raStng aerial and 
on 'axe-h^sef antenna, 


T he lx: HR riKiv ItM>k like 
;i trails purl ajirrafi bm it i> 
,t siib(.>LL*ur wiili wiri^s. 
u.siuy, the marvel of ductronk'.s r> 
break up ;m enemy'.s military 
ratlin inet television hrnmkii.sriiiLf. 

Tht* I SAJ : i i pc rates se\ i tJ 
intelligcnLLHgurhcfing version?; ■ d 

I he Hercules transport under the 

i,Ji'Mgnutu mi S . f.VH \ :■ tern lies 
v«i si* sii. un<ifttcially clcsJ^naTe* I 
’ HH1' and i n A' eA rt it rd, 

. ip, rak-d I mm ITauklmi urn I 
•'..cl k' ii‘sJ debate rteetronk; .nut 
• nmimmit ,11 n ins mrrlii^om c. 

\111>lJK' i' (' I yuL. \ ( r,,ji :-n, the 
\H< .< X is ,ii i hirfi-'une 
■ iitlufirfd onlnil nircrah 
I’Ihtc ore two Types eg' 
intellLgence-gnthermg EG 130Es. 
holll ope ruled liy llie I93ixl 
Spisul OprniLiuns Sc|l::k 5 ioj:. 


Iiased a I l kiri'i-sl >e irj4 in 
I * 11 i 1:3 c k.’ I p 14 i; l 

‘{tie H"-1.401 if CL ‘ Comfy 
l.esi unde; take • I .ij.nl (electronic 
imdli^L-nee) and [Mxjhu'oly 
firms!sing missions under the 
i oden.mie Senior Seoul', 

S| K( i tl missn >n equipment 
uses aniennas tJmi are fitted 
to removable urnk-nair \ r:t”i’ 
doors jnd lairm,us. rive ol ilu se 
ainrail cany seiiM u o, ■; uims 
in liie Liirgi> in>kl. who rise 
Mack boxes l" ini ruble Into an 
efiv 1 i y u u inn me Hit ins and 
esiract inioinv,,rion, 

In most heavily moclifiet I 
\\T>ion. rbe HC {.SUIdRK) Rivet 
Rider, inimdes into enemy 
radio and television broadcasts 
and flies Linder the name 
'O miMiando St do’. 


Above: For anti-drug trafficking duties, the US Coast Guard 
bought an early-warning EC-130V fitted with an APS-145 
search radar. High costs, however, forced it out of service 
and the role was taken over by Customs Service P-3s. The 
EC-130 was reported to have gone to the USAF for an 
undisclosed 'black 1 programme. 


The dark ’Eubjitkni 

i Jr o' i mlour v.i o-ii i- 
03 ?4 si:iwii Ik.'ti:, 
ri if jl. ii :ci. t | he railkJf 
Vi; -l‘-.*i i : <1.11 

A:ka' camnufSagR. 


All EC-130E{nR}s are operated by the 
193rd Special Operalions Squadron, 
Pennsylvania Air National Guard. They are 
based at Harrisburg International Airport. 


The mast pnomingrrl rsaiure of 
the f&pfy Rivet Refers was Ifie 

biatfe serial ahead oi tire 

latffin. This was bellnveri in be 
related to TV broadcaslinq. 


A ii^olul feMyrB Df 
Hus Hefcules hi ms 
i.-mfjc l.img risn^e 
#BdW* loni}- 
cliK.Lcmc*3 ELJUT 
mia^cms in tw> 
c;d*troci Dili Df, 
rthemnlivnl'y, • iwi-'tiT 
fnrr^o INghl? can 
Xtfi mada wilh 
tangar 'tO'ilSf' 

Urmcs In lha air 

over Itia Tangal 1 , 


EC-130E HtHCULES 
7560 km 
(4,687 


fin-12 ‘CUB-C’ 
5700 km 
(3,554 ml.) 

A 


C-47 

2430 km (1,507 ml.) 


Tull! M::iinjfii(ig rssxjptatite 
i ‘.ii- : i abovg tha s ockptt 
I li 'll lukii n f c. i: I, u ii lit y ii h . !"• Him 
' ir w f.ifii ji hi cl Ifiii hmatilig iqolbt 
.. .1 1 n i 


The Rivei Rioef's rhtestOfi is K> risjupi 

ccirnimin*rallfiris, tl car t :rri. ic Jr-; J: .1 : sn . r ,y 

' 'iidiMiLi ntr-JTo, black and 

w! ui * i k i i ii w cc>ii i V.. i s son - wwo 

(HI ,i i oilii -l nr jin muni!, ..lion l.-ini'is. 


EC- 130E{RR) Hercules 


T9Q 




























Aviation Factfile: Modern Aircraft 


Lockheed 


C-141 Star Lifter 

• Strategic freighter • Troop carrier • Long-range heavy lifter 




A The USAF's first 
purpose-built, long-range jet cargo 
and troop transport, the C-141 StarLifter 
was designed with its own ground-based 
handling system. 


L ockheed’s C-141 StarLifter is the heavy 
muscle of the American military air 
transport fleet Although growing old 
and being replaced, slowly, by the McDonnell 
Douglas C-17 Globemaster III, the C-141 has 
logged millions of miles since entering service 
in the mid-1960s. As the principal long-range 
airlifter for US forces (helped by smaller 
numbers of the outsized C-5 Galaxy), the C- 
141 has carried equipment and freight to and 
from every crisis in recent history. 


130 


PHOTO FILE 


Lockheed C-141 StarLifter 



A Short-field performance 

A large wing area and full deflection, 60 per cent span Fowler-type flaps 
allows a fully laden C-141 to clear a 15-m (50-ft.) obstacle with a roll of 
just 1731 m (5,675 ft.). It also has a very impressive short landing run. 




A Clamshell doors 

The C-14Vs large rear cargo 
doors allow vehicles and 
equipment to be loaded via a 
ramp that lowers to ground level. 


A Inflight refuelling 

The C-141B introduced atr-to-air refuelling to the 
StarLifter, increasing it to a potential global range. 

It has a prominent fairing on the top of the forward 
fuselage to receive the boom from the refueller. 




A First paradrop jet 

The first paradrop from a jet transport aircraft was 
made from a C-141 in August 1965. It made its first 
heavy cargo drops from the ramp later in the year. 

4 Long range 

Cruising at 800 km/h (500 m.p.h.), a fully laden C-1418 
StarLifter can fly nearly 5000 km (3,100 mi.) on internal 
fuel, and much further with inflight refuelling. 


FACTS AND FIGURES 


> The StarLifter first flew on 17 December 
1963, 60 years offer the Wright Brothers. 

>■ The first operational C-141 A was 
delivered to Tinker AFB, Oklahoma, 
in October 1964. 

>- The C-141 B has a 7.11-m (23~ft.) longer 
fuselage and inflight refuelling capability. 


> The C-141 B can carry 205 passenger 
or 160 fully-equipped paratroopers, 

> In 1964, C-141 Bs carried tents, water 
blankets and 118,000 kg (£59,000 lb.) ■ 
foodstuffs to famine victims in Sudan. 

> The last of 270 rebuilt C-141 Bs was 
delivered to Military Air Command in 1982- 























































PROFILE 


COMBAT DATA 


PAYLOAD 


Lockheed C-141 StarLifter 


HEAVY LIFTER: Irl terms of lonne/mfies per flying hour, one C-141 CO 14 W equaf Icxjf C-124 
''asters. Jus! IB StarUHers could have accomplished the? same as 142 C-54 
; Stefs in Lhe Berlin Airlift of 194ft/4R. __ _ 


FAST FREIGHTER: In Vietnam under comliat conditions. the C 141 could oil load in 
1 1 minutes using /is special handling equipment. A full pallatised load could bn installed in 
only 30 minutes and flown to its destination in half lhe time of tne C-124 it replaced. 


i ockheed’s ‘Star’ lifter 

41..K CARRJEFL The; C-141 's h-atd is el almost consmnt dross-seciiori 
"■"] its antsfB length This gives a usably cdrfpd volume of 322 79 m 
■ Mi.- C-141 Bi enabling H tu transport up lo four military vehicles 


CONVERTIBLE: M dKl£(tsiv& array of inlftmal equipment, including 
fold-away floor rollers, ba-down points and seat tracks, erishies lhe 
filer,•'carqu mix iu he charii^c: rapidly. 


Thn USAF -n.if» ,i sm,U rinmhrr ul Boeing fliir. Adopted pw C-1 H-.ij 
Iqr irrlenm cargo Irarasport befogs !he C-141 come inlo- service. 
With no ramp -ftr rear loading door?, the volume of freighl was 
mltaa I h-s Russian 11-76 has a similar wetgfiMilting capacity lo 
trio C-141. IXil Its srhaHirr 1l»?!js- 1^ l |r "ii‘.3 HiO and W-Lifiil Inal 
can be accornmixiatsd. 


C-141 B StarLifter 

Type: strategic airliner (iroop/cargd transport) 

Powerplanl; four ©3.42-kN (30 t 950-ib:-niru&t> 
Pratt & Whilney IF33-P-7 turtoofsn engines 

Maui mum speed: 933 km/h (b?B m.p.h) 

Maximum cruising speed: 91 1 km/h {565 m.p.h.) 

Range: 4/73 km (2.960 mi) with mane, payload 

Service ceiling: 1 2,379 m (42.260 fij 

Weights: empty weight (C-uiAj en.676 kg 
{133,491 lb,): (C-141 B) 67,187 kg (147.611 lb,): 
maxrmum lake-off 155,583 kg (342.2B7 lb.) 

Ac C 0 mw o dal ion: has carried every cargo from 
vehicles iu fl whale. nan™ 1 payload is 32,135 
kg (70,697 lb,); maximum payload 41.223 kg 
{90.690 lb ] 

Dimensions: span 4S.74 m (159 it. 10 in.) 

lengl h 51.29 m (1B8 II. 3 in ] 
height 12.H5 in (39 fi. 10 In.) 

wing area 299,90 in' |3,227 sq, li.) 


Ih:- large neai o^rto doora can he openad fully hi flight lor 
aerial load dropping, while a built-m loading ramp can be 
fwtpnded and loworpd tor vel iicte access when co The ground. 


Tb? 1 - 'ir-w-hiVf, i* :->> mnin underOJfrrage units relraci torwdrds 
mto fairings on Ihfis ries Of the Jo^W fuselage. To assn:.: . . 
short-freW landings lhe airci-afi las hycflaulic, multiple-disc, 
anil-skid brakes 


The USAF’s 
strategic lifter 


1 1 ■ ■ SlatLfller is powfirewl liy loti Brail & WlHtflay 
f 1 ■ •' ■' lilt I - if hi in ii i ni' , iui 11 i,fir ■■■ I ,1 1 K'\ -T 1 kN 

■o Hi, linuslj, mounted ** underwitijj podB B 

’llfurj With 1 i. irr.i ■■; h n llirir, 1 i. -',i ■:■ : ■ i ,. 


F lume ms if »i fuiLilly bracing 
Ininic 1 like Prisoners cil 
War I mm Vietnam in ID7^ 
i ict for dial i. tic p.iiaimop 
dwps m Panama in IVHV, liu- 
I I j I s mail] iUJik b fax Iti&s 
gkirnorops \m equally :ls 
imp< n l. ni. ]■'(»( ■ rver .-M) u n> [lit.* 

( III M.ii Ufivi h r supplied 
s military ami sanit-irmeft 
< w ili;m iiislalJalu arnimd the 
i III v* till i iial iiijijdies ;uu I 
tT*iiTli>itvmrnts In Uiiich «>l crisf^ 
ih«- 1 I H a an. in p.irlm-',dii|^ 

XN lilt il it- ma-ish it. . Inlly 
■; j ip an dllife army in a maMfT 


• -j-ai ir'ius OoCktm :ornnii.r trill 1* : 

■ ' ii/'.'V '..omjrciyrHj iw ■ | ,r-.. fkjhi 

i itjM n !i:r and orivmpilof. II cnntmns 

- ■ * |ln M fi ip fII ill i 

• • . ii ■ .-I :f i I ' 1 h ■ yVi h t r 


te nosewhmt retracts rearwads into lhe 
;-r non and te enclosed by two doors. 


.v H O 

hum 


i J da vs anywhere in 
[lie wmId 

SiarUtiers bv^an hauling 
ippiie< fo Vioinum in the 
I heins. V decade hies: Lockheed 
won an aml>irious contract to 
>;icich' die -drV |dune C I i i A 
licet by “.Il m (id fi 1 arlc.1 n > 
add an air refuelling i t \ epln< |e. 
Tlic Icniiiiicncd Mari.ifivr. 
km n\. i as like ( I illy I lew 
It*r the 0r«t linif r m l \ Mure Ii 
!'■J - ’ a !■, I w ps ju ie .nb i cn i< «.■ 
m ion .ah i IT / jmprmcm-ents 

have given tfi< ■ KturUffei gh il sail 

:"r.ii‘|i ii u I m.iiSi a ,i familiar 


C-141 B StarLifter 


The StarLifter was the USAF’s first pure-jet transport 
designed to meet a Specific Operational 
Requirement for a strategic transport. 


Tbr- M.'irvl if-w Miovrr lhe Inrv/ard 
lui-a‘■ In ■,-.o ihu inliujhh 

Into vvlifGh 

II iU f:ar ... i: i , . cl( d In 

• Ii.. ' bu. 


Wearing the original Military 
Airlift Command colour scheme, 
this is the first C-141B StarLifter. 
The scheme was later changed to 
the drab green and grey ‘ lizard ’ 
European camouflage . They have 
now been repainted in overall 
medium-grey . 

siqfil .iIiii N i\rrywhvrf J m cyi 
lor ,i i nupEt ol h -si .nivi .til, all 
i il tnd:n > Mat I if if i ,uf 
kMigiliciici 1 i 3 1 11 \ \ an.inh 


Modific.ilion ol t'c C- !41A td ifio U 14 ' B 
involved lhe meerticn of newty -tabricalt)d 
fura^nge saefions aftead 1 rj and behincf the 
wn>g, resulimg in a stretch of 7.11 m 123 tl.i. 
This gave an increase in the volume of cargo 
that could be earned, Tt ia C 141B aiso had 

.1 rviiAr. rnoru .slirjciml ... i 

inilwjMI t\ 'li ii loir kj Ci ipainUv 


A conveniionat two-spar, 
IxiK-kieam ■ rinlilnvnr 
hiqfi wng is -i lounlci; nn 
t(J[j r if II ii: H j.si ikkhi waif '. 

,.v- «'| .h ! - 11 Il.T. 

[T jw^ii iype 11. aiiiE vi j adgs 
rliifCv .im ! hiigeei afxnlesf.i 
i in 11 ll-' i 4 'I - I i II ' I ICTuAiXH 
winq juilncwi. 


An .i.i im■1,!t. vannldi; 
rncKJence lalpterTa is 
rmujnlixl as Ihu l op of I ho 
li? Hi 'a.iIi in-! (.Tinlnii i-.'i i 
E)y dual I iyi.iT7JL.Tiu units with 
manual 


''.e swept verhcai 1m and 
rudder has a pfominenT builat 
lairing where it meets the 
horizontal mnptiiiie. The rmlder 
nydriiu ir ally crinlrolli^-] lay 
etaCftrfc mm tabs. 


! ■ -- 1-3 I -i Will hoirsn 
ll ireer fjxtra pallata, although 1hf : 
wBgrii capacity is no ffreater 
V' ili fr'nci 11 ,ii i vmi n‘ns of I k m- C - (4 s 

i k IVO I I " I nil ill! t H 'l H 2 Uf/hNaWllf. 
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Aviation Factfile: Modern Aircraft 


Lockheed 


S/ES-3 Viking 


• Twin-jet anti-submarine • Elint version • Gulf War veteran 



Ithough it may not be as glamorous as 
the F-14 and F/A-18 ‘fast jets’ which 
^^^malso serve aboard the United States’ 
super-carriers, the S-3 Viking has, arguably, a 
more crucial role. One of the biggest enemies 
of a carrier battle group is the submarine. 

The Viking’s task is to find these undersea 
machines and stop them in their tracks. 

For this role Lockheed packed sophisticated 
electronics and potent weapons into a 
surprisingly compact airframe. 


▲ The S-3's 

main task is outer-zone anti¬ 
submarine warfare (ASW). inner-zone ASW is 
tackled by carrier-borne helicopters, such as the 
SH-3 Sea King and SH-60 Seahawk. 
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-3 Viking 


<4 Improved Viking 

Most surviving 
S-3As were 
converted to S-3B 
standard in the iate- 
1980s, with the 
addition of Harpoon 
anti-ship missiles 
and new avionics. 
Number 159742 was 
the first conversion. 



A Carrier-borne transport 

Six US-3 A COD aircraft deliver 
vital replenishment supplies fa 
the Pacific Fleet. 


▼ ‘Bombed-up’ Viking 

Vikings were active in the 
Gulf War, undertaking bombing 
missions against land targets and 
small vessels in the Persian Gulf. 




A ES-3A eavesdropper 

Packed with extra sensors and a third 
systems operator ; the ES-3A is an 
electronic intelligence (Elint) variant of 
the Viking. Sixteen conversions arc 
deployed in pairs aboard US carriers. 


‘Stinger 1 deployed ► 

With its boom extended, I 
this Viking drops a torpedo. 

The weapons bay can hold 
up to 1814 kg (4,000 lb.) of 
ordnance, which, until 
recently, included nuclear , 
depth charges. 11 



FACTS AND FIGURES 


)► In partnership with Lockheed, Vought 
designed arid built the wings, tali, landing 
gear and engine pods for the Viking. 

► The US-3A COD transport aircraft have 
been stripped of their ASW gear. 

► ES-3A Elint Vikings have replaced the last 
carrier-based EA-3B Skywarriors. 


> Modified, so-called ‘Brown Boy’, 
Vikings were used to drop ground 
movement sensors in Bosnia. 

> At one time the S-3 A equipped 
14 squadrons. 

>- Iri February 1974 the S-3 made its first 
carrier landing, on USS Forrestal. 


























































Lockheed S/ES-3 Viking 


PROFILE 


US Fleet’s Nordic 
sub-hunter 


I n 196*1 ilif i s Navy hegtm 
h'» search I nr n tcpJuccmtm 
for iht proven Grunin tan S-2 
TiTicktr. Lockheed, a company 
■ih coinpnrjiivdy liule 
. si^riena in building earrier- 
i ■ iine aircTiil't, u amed w ith 
\i mjilil in build the S /> Viking. 

\j[cT a Jamiar‘\ 1972 firss 
fljgllL :» furl!lev seven 

. k \ ei(jpnneni ait I rallies and 



179 production airrrali were 
built. Operations licgan in 
1974 and the last N-VAs were 
dejivered in 197R A number 
have been modified for the 
carrier onboard delivery (COD) 
role as US-AAs. and a dedicated 
in-ilighl rthjelitng version, the 
KS 4A, was trialled but tlid 
not go into production, there 
are also 16 LS-.4A eln Ironic 
ink lligerKv variants ojK-raiing 
in pairs from 1 S \a\v earners- 
'flic t unenl ASW \ i rsa >n i - 
ihr' S 51L intrnduccrl in 19B7. This 
aiivmil features greatly improved 
avionics and a I kirpoon aii to- 
surface missile < apsbiliiy. 


Two l 136-iiine auxiliary fust 
truiio arc often earned lo 
oiprave range An m-flight 
fgluotling probe is also fitted, 
in tl ie ‘buddy" retelling role 
a D-704 ‘prc>tje-arct-riTF>gije' 
i idi rfiiiii iq pod is earned on 
l he? fsirt wing pylon 



S-3B Viking 


Air Antisubmarine Squadron 30 flew from the 
USS Saratoga during the Gulf War. Facing an 
enemy without submarines, VS-30 undertook 
bombing raids against Iraqi land targets. 


Two General Electric TF34 lurbofcins 
provide lha power for the 5 3 lamilr/ 
Both main wings laid >riwarns arid 
I lie vertical tail to thrj Ini I on Ihn 
Viking, to make it n iaVv'iity compact 
and ofluy la manoeuvre on e 
crowduil a in. fall cairn ■ • u:i:k_ 


Vikings have a crew ol Jour Two 
plots sit skJe-hY'Stio and handle 
night cunlrol end navtgafion. 
Behind them are the mission oew 
of Tacical Co-nrdmaior ('Tar m'\ 
a nd Sensor Operate* [’Sansd'l. 

All: ir in eiocnon sours 



S-3B Viking 

Type: carrier-borne anti-submarine aircraft 

Pnwerplant: iwo 41.2-kN (9 270 lb thrust) 
General Eledric TF34-GE-2 turbofans 

Maximum speed: 814 kmfli [505 m.pii) at sea 
level. 

Ferl"^ range: more than 3558 km (3,445 me} 

Service celling: over 10,670 m 135,000 ti.) 

Weights: empty 12.0B3 kg {26.594 lb.); 
maximum take-ott 23,832 kg [32.430 lb) 

Armament: up to 3175 kg (6,985 lb.) of 
ordnance (up to 1 814 kg/4,000 lb.) in internal 
weapons bays), including bombs, depth 
charges, torpedoes and AGM-84 Harpoon air- 
to-surfaco missiles 

Dimensions: span 20.93 m (68 ft. a in) 

length 18.26 m (53 It, 4 in.) 

height 8,93 m (22 Jl 9 in) 

m wing area 55.50 nr (554 sq, ft.) 


COMBAT DATA 


The chief sensors aboard the S-3 include a large 
APS- 137(V) 1 search radar m the nose, kx ihe 
detection ol surface vessels arxl submarine 
periscopes, and a retractable forward‘tobking 
cilra-rcid fFLlR) lurral under Ihn reward (uuhUkio 



'■I * ' i ini lire FI |H iiirreil .Hint radar 
Mu- Viking's roost important sensor is 
■ tyr i&ianc ?i i ■ aiy del ec‘or (M A I.; i 
' ding 1 deployed from Ihe rear of Ihe 
iiV.nnft. This deiecfs changes in ihe 
magnetic field caused by a 
metallic mass like a subrharir». 


The S-3B is virtually indislinguishabla from 
the S 3A. However, rite later version has a sm^l 
chaff dispenser tilled to the mar fuselage. 



As well as carrying 60 So^obuoys in the ail fuselage, the two 
internal weapons Pays can hold bombs, torpedoes or depth 
Hnrponn n-.issrles are cained on ihi? wing pylons. 


MAXIMUM SPEED 


Pnwrwed by lurtKslan engines. I be Viking lies an impmssiva top 
speed compared lo prop*HW‘drivsn awrcrail * almost twice tbol 
of the S-2IL Wtwl iho VfWryj ta loaded lbs speed is appreciably 
reduced, but it can still reach da giver petrol area faaier Ilian 
other earner-tsorne. Ibced-uflmg ASW mecninu-3 


SI4 ftm/li (5D5 m.it.h) 





ENDURANCE 


I ho Vikmg ha® a sbortef pasraf endi*arKo than Ihe pmp^ltM-dnvun 
curcryfl. bid Ims ifin ablBLy So bo wi Ihe uir. whirSl grefllty 

incraciseri its llexiblldy, Vikings havu a secondary m4Kght raluafllnfl 
Tok, lor wtiir.il lliey ctm tm filled with 'buddy" fftfutillinq !anks. 

A lartktrf vhrBiOti cl ihe VlkirQ used umlll rftdifill^^ 


1 


S-3B VIKING 
7 hours 30 min 


-A , 

; 1 


S-2£ TRACKER 
9 hours 


3 


Br.1150 ALJZE 
7 hours 40 min 


lulti-role Viking at work 



CARRIER ONeOARD DEUVERY: A small number ol S 3Aii 
wwa modified ac CGD aircraft td iiupplement The Pacific 
Fleet's. C-2 Greyhounds, Avionics equipment was removed 
Iq make space for pLiriscngHm and cargo. 


ftRINC WARFARE ^ A ..% |: ^ 6 « 

TiTOrtppt Taiih rt>. N-3© r: , fouptf aboard Dll of Itie 
,L, v “ pitividi^ prtjtwrtfoh Ireni Jr* 

1 confftet tlw 


(N-FLIGHT REFUELLING: [TevelQprfHisnE of a :>peciali3ed 
KS-3A tanker variant ol the Viking was abandoned and 
ASW Vihmgs were modified lo carry 'buddy 1 IFFf 
oqitipmerll. The 'probe-and-drogue' gear e^> earned in a 
pod attached lo Ihe port underwing pykm. 



ELECTRONIC INTELLIGENCE; : uni m trie rule na^gntid 
to the gjitatl ES-3A fteel A large cdlfacllbn of hejw sensor 
(and their assRclaled antmvwie) was inttoilad Im the airtralt 
modified arid these are uced In pairs from u m rierri 







































Aviation Factfile: Modern Aircraft 


Lockheed 


F-117 Nighthawk 

+ 'Stealth’ fighter-bomber • Fly-by-wire control # Gulf War veteran 



▲ Two weapons bays in the F-117 are 
equipped with a trapeze to carry bombs 
weighing up to 907 kg (2,000 lb.). The usual 
weapon for raids on Iraq was the. laser- 
guided GBU-27. AGM-65 Maverick or AGM- 
88 HARM missiles can also be carried. 


D eveloped in great secrecy, the F-117A 
Nighthawk quickly became one of 
the world’s best known aircraft after 
its success in the first Gulf War. Making use 
of the stealth technology that renders the 
aircraft virtually invisible to radar, the USAFs 
F-117s attacked important targets in Iraq 
from the opening moments of Desert Storm. 
Not only did they reach Baghdad unseen, but 
they hit their assigned targets with pinpoint 
accuracy using laser bombs. 
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Lockheed F-117 Nighthawk 





▲ Under cover of darkness 

As during the first seven years of its existence, the 
F-117 flew almost exclusively at night to maintain 
the secrecy of its missions and capability. 


A protective shelter 

This Nighthawk is seen inside its hardened shelter, in which the F-1! 7s 
spent much of their daylight hours between night attack missions. 


▲ Rarely seen 

There was little evidence at their bases at home or 
overseas that the Nighthawks were operating, 
other than the standard joke signs. 


First major deployment ► 

Apart from the invasion of Panama in 1969, the first 
Gulf War was the first major use of the F-117A. 
Nighthawks were assigned nearly one-third of the 
Baghdad targets during the first 2 d hours. 


▼ Baghdad bombers 

Striking unexpectedly at night, F-117s flew 
missions against heavily defended positions in 
central Baghdad during both Guif conflicts. 




FACTS AND FIGURES 


► Laser-guided bombs used by the F-117 
are specially modified with k cfipped' fins 
so that they will fit in the weapons bay, 

> The most missions fFown by an F-117 pilot 
during Desert Storm was 23. 

>• Successive missions were flown over 
different routes to confuse the Iraqis. 


'>■ Khaims Mushait airfield was at an altm 
of 2073 metres, which affected take - on 
and necessitated in-flight refuelling. 

>- On rare occasions F-117 missions were 
supported by EF-llls and F-4Gs. 

>■ The 1271 sorties undertaken totalled 
around 7000 flight hours. 













































Lockheed F-117 Nighthawk 



COMBAT DATA 


F-117A Nighthawk 

Tvpe: slnke fighter 

Powerplant: iwo 43 04-kN (i a .boo- lb. thrush 
non-afterburning General Electric H04-GE 
FTD2 turbolans 

Maximum speed: Mach 1 <ast*mated) or 
10)0 km* (2.293 m.p h.) 

C Lilli bat radius: 1200 km (746 rm.j unrafuelted, 
with a 2250 kg (4,960-1 b.) weapon lowf 

Armament: up to 2268 kg (5.000 lb-1 canned 
internally 

Weights: empty 13.600 kg (29,933 lb,): 
maximum taka-off 23.814 kg (52.500 lb.) 

Dimensions: span 13*2 ro (43' ft. 4 In.) 

length 20.08 m (65 ft. 1 1 in.) 
height 3.78 m (12 ft, 6 In.) 
wing area aboul 105.9 m 
(1,140 sq. ft.) 


Unseen bomber 
of Baghdad 


MAXIMUM SPEED 


Maximum speed and utl n?r por'lofmancw penmelere do not Uive 
<hu same rt;.|uvjiiH;c " ■ J'i iTiorcifl Ifep ina F-117.1 If, shape :n 
oplimised fo«r elealth ihan speed. 


F-117A 1Q40 km/ti (646 in.p.h.) 

F-15E EAGLE 2655 km/h tl.SGfl ifl.p.h.J 

F-111F £655 kni.'ii | L660 i-i. i? h. | 


BOMBLOAD 


TMi? i I'M h j',; Ctmn ijn-xj j.L'*ud lor lit; mrgo iir d loa.l i^wynig 
I 1.1 :l -I ■ ! . ' II . El |.J iJf.q'TMIllftO wall ll> ifw Ckitl 

Howayer. ilka oitwsr otinv 8 nl*ofl 9 i nwcrari, ii whs, ihkivhv ..hi on 

iis, law-tovfl| spaed and otadiwila oountwnK'.i i- ■ 


F-T17A NIGHTHAWK 22118-kg (B.UOO-lb.) bomhload 


F-15E EAGLE 


11,113-kg (25,[JBU-lb.) h.i i‘i:lnad 


14.228-kg (25,550-lb.) bombload 


H itih Kfdi hi k^iii31 

Flip;lhili(H.‘s .llt< HWtl 

till. 1 I- i I “A To : -| )L'H'al(.’ 
um k-Lecteri 41 night in lr.U|t 
■ jKice? .uHi! it fcik hc-d 

Hag) idacJ. Tmnsferred in great 
■ ■<-y from ir> boine h.t^- in 
\v^,Lt.lu fO Khumk Miwhllft in 
Lin 1 south i il Saudi \mI h.i . flu 
I I \ ~\ n|kmj headed the iifx'iiin^ 
i il iln* ail’ \a :tr in < mjMim» n I■ ■ ■ i • 
i i lanuar) twi. Hie dual Infra 

IVl I U i11 II II SH I \r\w |.'|\ \\ slrll! 

und luscT-giMJiivI Imnihfi gave it 

i h< i ml ans ii i .ii:,u k LM';a wiih 
1 1 ui m< *st ptv< iNir>n in ji Ii In ii m 
ii ■ aEiai'kiiiL) imp 1 ui.mi miliivn, 
in ■ crural iki.ul'ul.ul. the 


Nighthawk* lilt sinifugw targrts 
sLith as nimmunicuiioiis 
fadllites. bridges. airtlekLs and 
command lvihiv.s. In all. ]i"l. 
i vim I va i missi *n-. wore Down bv 
I he ! -! Ps. w il I oavlt pilot 
a\ i■!', ign r; 1: si m i *-v I Jospiiu .in 

cstiinatetl 3tX)0 Iraqi anit-airfraii 
an i IU 1 \ i V \A | an vs and 60 

1111.;Ml ■ III Pi: II vsik' < SAM I sjli i > 
in (| ip aivas all a eked, mil II - 
n.r. hit white dropping.around 

21 H JI, h 111 , Vt = -1 Ul I h I c< I I H ) IL ] I >s ( I .< i ] J 

. H o i .ii jipK Ji.vjl irle 1 1 a(| 

In p> 1 i 1 i. 1 l lliglu 1 inu¬ 
ll jr j Mill War misMon \\ I in, I 

iiu S p.led ,m In ,m ip| 1 piling 

was ju^s 1 jvor in e \\* Hl.fS- 


In-flight refuelling played a vital 
part in most raids during the war, 
not least those flown by F-117s. 


1 

I he spine running #ar>o It« 
lop Ql IN.i Nn |h 1 f u iWk ; 

fuLiuiaa ■ I... I 1 . 11 llujf I 

. 

.: 1 j 1 1 


■ 

are swiapt at 67 . 
this r3 egniri 
rt( ;i • i- :: i to redt ICC 
rattftr rellecticms 
woi as Ijarig 
lor high-speed 
performance. 


11- p.‘ . ii ■ I : 

cockpr i :,ir::ip-.’ tealrtClS 
I ho /ansn around the pilot's 
Ml-villiinr df'-Ll he i;i. The 
i 'Ckpn I'lM-1 . . inodem 

Mil-glass* emir anmeni 
t Ion mi,: ill.«l hv large wk>i 
' licritivs 


Tonopah 

-117A 

Gulf. 


The F-117a nwnitectured f<crn 
aluminium .met composites will' 
i -pi;v ahr; -irn-M-| inn-tir il,• ’!/■ '-a 
s^rayati anrii me a. irl.i'M:-. n i-! k.ty 
poinrs,. sucli liso jtwiifi betwoer 
urn 1 v ■' 1 'Mi i j'-. : |- n i ' ■ 
wsi N \ h >i i ; i i 


Teul6na»e.careluay 

posiMooBd lo koap 1 
na/Jat ralioclJtms 1o u 
mu LHiKjni ifH.No tiftli i 
islwmct Um engh# 

■ 1 ■ 1 ‘ I: i- ii nlr.i ffn; I 
•••<-ii ■ , , iii -i -,i n!V | 
'Kjlilor (» niaiBrle 


Ai ,nr u.iia roc tha i j iri 
n r , i i 1 1 in' i Iii-'h ■.: 

i , k I, ir 1 , ji i ilex, r i il. i-iCn 


F-1 17 A Nighthawk 


The 37th Tactical Fighter Wing, based at 
Air Force Base, Nevada, is the sole F 
operator, and sent 44 aircraft to the 


fwo imaging infra-red (fRj 
•mu ses I FUR and DUR) am 
n eased ihio tno aired all >■ 

, ■ • . inlegr ='=i 

w rn, :jno [jiuvnie data for tt>e 
wnif^inis tf-tteaaA i^iem 


Weapons are earned im^naJly, to a-^oid the 
jjSjk r.Hclcji i.-.-i-associcHed with extern -h 

si ores. in me Guff, F 1 17s wens rwnally amrwd 
: 000-t i) Uascsr ■guh>'tJ bomba 


The iwc General Etectrrc turbotans iirtr 
tjuned in the fuagJago. TNa uniquo 
i: M.ypuS exFyyr>leni nuxov hot 
gassiES with cokj air, rrjtlupirfQ tlie 
am:-. 1 11infra i i iignistMae 


. ' ■ . , ■ j ■! "V, i , 

I ::j[?hir1 ly fn.lpIpiiGS acl both Os ruck.tors 
and eleviitors. The Vuddervatore 1 work in 
ouppsiiM 1 ’! Mr rSvv conlrol i.'ii id togelfie? 
rt ■ i vie, conirrjl. 


Black jets over Iraq 

• SERT SHIELD Thu imq. 

- inn of Kuwait and the 

iinri py [hi- poaSiltOM pdWBfS 

• 1 oma to Kuwaiti oed gavo 

'■-* USAF its Israi opportunity to 

■‘■l Ihe F-117 on ri large scaly 




TANKER SUPPORT: As ifw F M 7s 

Saudi base wie aituaied ai high aJiitude. 
the ^iire^ifl were r&guirv.-d lo nit w^iti 
,J rnduced. fuel load rind top up' lliyii 
sarthfi from ii KG-135 once rtirbomc. 



STRATEGIC TARGETS:: Among the 
F-1 1 r r S targets on IWs Cr:',t r-ign 1 : t>( 
DeSHft Sloirn werh Iraqi Tu-lficH-6 
bombers believept to 1 m preparing 
foi n chemical wenpon raid 






G0U-27/B PAVEWAY III: 

(above) This laser-guided 
tromb, Sven hena with lull 
wings deployed was we or 
th& F-117s' primary Offensive 
weapons. It has a standard 
(107 kg {2.000-ll>.; Uk 84 
genenat-purpose v.m i c, :.m. 



GBU-27A7B PAVEWAY 111: 

f below) Seen hang with 
wings slowed, this LGB 
variant bus a EO’-kg 
BLU-1D9 'F2000 1 
penelralor warhead lor use 
iigamsi hardened targets, 

T he F 1 17'3 WSepOna hay 

is limited to two LGBs 
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Aviation Factfile: Modern Aircraft 


Lockheed 


U-2R 

• High-altitude reconnaissance • Earth resources survey 



T oday’s high-flying Lockheed U-2R is 
an improvement on the Cold War’s 
most famous reconnaissance plane, 
updated with microchip technology. The 
U-2R is easy to spot with its huge, 
sailplane-like wing. Painted black and 
flown by a pilot in an astronaut-style 
pressure suit, this remarkable craft can 
loiter for hours higher than most planes 
can fly, gathering intelligence with its 
cameras and electronic sensors. 


A Clarence L. ‘Kelly’ Johnson 
was one of the best-known aircraft 
designers . He was responsible for the U-2 
series, the F-104 Starfighter and the SR-71 
‘ Blackbird'. Here he is seen in front of a 
NASA ER-2, a special version of the U-2R. 
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Lockheed U-2R 



M Dragon Lady 

The sinister black 
paint and elegant 
manoeuvres of the U-2 
earned it this nickname 
Its huge wings carry if 
to extreme altitude, 
from where its sensors 
can peer sideways 
many miles into denied 
territory. With radars, 
cameras or electronic 
receivers onboard, little 
escapes the watchful 
eye of the U-2R. 


The first ► 
generation 

Today’s U-2R is 
based on the original 
U-2, which was 
developed by 
Lockheed’s famous 
‘Skunk Works’ under 
the direction of 
Clarence L. Johnson. 




A Motor glider 

The U-2 has often been likened to a giant glider 
with a jet engine. Like gliders, the Dragon Lady is 
very efficient in the air, but is also very tricky to 
Iand . A second pilot drives behind the U-2 and 
gives a running commentary of the approach to 
aid the pilot. 


► Delicate wings 

The wings are very 
fragile, and the pilot 
has to take great care 
not to overstress 
them. 


^ Black pain 

The U-2 is 
coated with a 
special paint 
containing iron. 
This makes the 
aircraft difficult 
to see on radar 


FACTS AND FIGURES 


>■ The original U-2 prototype, for the series 
that preceded today's U-2R, first flew on 
4 August 1955, 

► The prototype of the enlarged U-2R 
initially flew on 26 August 1967. 

V A total of 49 U-2Rs and TR-ts were 
built in two batches. 


Lockheed's production line was 
reopened In November 1979 for the 
TR-1 (now also known as the U-2R). 

> The U-2H and TR-1 employ ASARS-2 
battlefield surveillance radar. 

>• Some U-2Rs have a satellite 
communication system. 






























































Lockheed U-2R 


PROFILE 


Lockheed’s 
black dragon 


F irs! iriLirxJuecd in iht- 

Vietnam era, the I 1\( is 
similar lo but biggtT and 
i ojv powerful than thr U 1 in 
which Brands Gary Rowers was 
-.hr down over Russia on 
I May 1960. A low identical 
ativmil used for balllcficld 
■.-ilLmta- in the J980s were 
know n by (he dcsignalion Tlt-1. 

Tln Dragon Duly', as llii.s 
i litpu 1 a in i aft is s< anelimes 


called, is designed to monitor 
potential ninny forces or to 
■police arms agreements. 

It carries photographic, radar 
and electronic sensors in a long, 
detachable nose cone, in the 
fuselage and in wirigpods. 

The sensor (it is changed 
depending <>n the mission. 

Although the basic design is 
nearly 50 years old, the l' 2K 
si ill Hies Jiigller than all Init a 


haiulfttl of aircraft. Il is dillimit 
Lo fly, with a cramped cockpit 
and challenging handling 
properties. It lands and takes 
off using an odd bicycle-style 
landing gear with outrigger 
wheels at the wingtips which 
detach and fall away liter 
take-off. Recent missions 
have involved flights over 
Bosnia, which I elped Ionite 
mass graves 


NASA uses two ER-2s, which are based on the U-2R airframe. 
They are employed for high-altitude research into the ozone 
layer and for monitoring the earth's crust. 


U-2R 




tlie no<$e of lhe U-2R carries yul more sensors ana is 
interchangeable Two lavra ir \r. noses are I he AKARS-2 
stand all radar and the LGRGP aide-tecsking earner a. 


U-2Rs usually carry 'superpods' 
on iaagh wing user) lor Ihu 
carnage Of r^anairs. Tti^iu are 
marty olocIronK.: r 1 i 

I 'lli 1 r :i ij 'Oii; ■ ■ OTltUplCntlm$. 


Lt,v>'I lot till! U 211 w. i . (in.vi()i!<i I>y 
llio I 'r a 1 :1 & Wl nil iey J/ 1 :, I mi: in sha 
rnnJ 1 Ltf c i.-vi wi'-ire repldricx | liy 
. lactrin Ft 013, simitar lost hi 
iH^ava wtncti txiwj.srs IIhi R 2 sLcullli 
bomber ThaU 2R*3 ctesign^ftcn 

iH-.aiigi i£ In I J ?l i 


I or lax-mg flu U 2 is lilled with 
Oufriggpt wheete under each wing. 

On take oH IItt&ftp the wings level 
untd the mn rail leaves the ground, 
rimao 'pogp' wtteals hh?ti eVc?i> fre«. 


fiifi U?H pilot ties n mirrni 
1; i lix-k IjnhiiirJ LO SUt! il IIh; 
;ir; iaft i: - reaving g or.Milir.nl 
a i jtveeway sk p « io i'hn 1 
o*i the [jfouf vi tr II icfn i:> □ 
Iran, Ins can cl tango speed 
i nliii '■! iunviiiii I 


The U-2R’s altitude performance and incredible endurance 
make it the perfect vehicle for maintaining a long watch on 
hostile territory. The smalt hand-built fleet is very important 
to the US Air Force, which has re-engined the aircraft. 
Radar reconnaissance and communications intelligence 
gathering are the U-2's main tasks, although the type still 
carries traditional cameras on some missions. 


iTk ecu K| Mt is fefiy pressurised, 
\iti\ if Iks laired nl twgh altitude 
the f)ilot wntrin die almost 
rirnectotofy without pmiecitfm 
k* emergency i-ifiuttnn . Ik* 
wckms a lull presour^i surl, very 
Simla Isi I full Win i hy 
. l- iln .Ikiuls tJyU>i j II'h ! :.ip;jr:u 
Shtltllo. 


!i i a 11 » -i ri.itC'ty Li i n.''; I iha cockpit Is j largo 
spaca known as lhe G-bay. When tin; 

U :Ti > :rlines enormous i.lnwfiwriHl Irwjfrcpirj 
mi: -i l'. mi:. it hi only liicu (jig lanxigh 

to ‘il 11icm. Mm kiltrmi rfOOi of lliubay 
nllun I h i-, glass wire . . J - - 




e 


Stand-off reconnaissance 


ASARS RADAR: Among the U 2R% 
sensors is !ha ASARS -2 radar, 
which peers sideways Iroin the 
aircraft's nose, 


RADAR PICTURES: The radar 
produces pictures of military and 
ihduslnal Installations deep wilhm 
foreign territory. These are 
recorded digitally and can be 
datalmked (o ground slalions, 



U-2R 

Type: singfe-seot ingh-aitiiude r^dnrialssance 

nircrah 

Puw iff plant: one 76.6DKT4 (1%sr505b.t hrust) 

Prall a Whitney J75m-T3S turbojet engine 

Maximum speitd: Mach o.b or geo hrarn 
(&&5 m.p,h.) at sea level 

Cruising speed: m2 km/h {42$ m.p.h.) at 
10,000 m (33; oSitr.) 

Haige: 10,060 km {fi,237 ml.) 

Service ceiling: ?4,ag5 m (ai , 45E> ft.) 

Weights: empty 7031 kg 115,466 lb.y maMimum 
taKe-otf 13,733 kg (41.213 lb.) 

Dimensions: span 31,38 m (103 ft.} 

length 19,13 m (63 ft.} 

height 4.88m (16 It.) 

wjcuj ares 93,0 nr' fi.000 sq, ft.) 




ims 

jitH'iorrate f 

area wiihoul the 
need for Ihe am-raft 
1 q enter hoslile 
airspace. 




DOWNLINK: Xhh 

ore relayed down Iruni 
the satellite straighi into a 
command pwil artywherij 
tri the world. Tills aficws 
battle staff lo view the 
U“2‘s Intelligence ihe 
moment il ns gathered. 
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Aviation Fagtfile: Modern Aircraft 


Lockheed 


P-3 Orion 

# Maritime patrol # Anti-submarine warfare • Electronic listener 




A The four-turboprop 
Lockheed Orion maritime patrol aircraft 
has remained virtually unchanged in 
appearance from the initial P-3 to the 
US Navy's latest P-3C Update IV ,: 


A dapting airliner designs to the 

maritime reconnaissance role has 
long been an inexpensive solution 
adopted by nations requiring an airborne 
sea-search capability. The Lockheed Orion, 
based on the civil Electra, offered four- 
engined reliability and the necessary range 
and ‘loiter’ time for hours of patrol duty. 
Capable of considerable modification and 
updating, the Orion has served the US Navy 
and other air arms for nearly four decades. 
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Lockheed P-3 Orion 




A Overseas equipment 

P-3s have been supplied to 13 air arms 
around the world, including Australia , 
Canada, the Netherlands (P-3C-H abovej 
and Spain, in addition to the US Navy. 


A Anti-submarine 

When a submarine or ship 
is identified on the surface 
it is visually identified and 
photographed using the 
fixed KA-74 camera and 
hand-held equipment. 




A Updates 

Older P-3s are being updated to incorporate the 
latest equipment. Australian P-3s, for example . are 
having new data processors and weapons fitted. 


A Attack 

Various offensive 
weapons can bo carried 
on underwing pylons , 
including mines , rocket 
projectiles or Harpoon 
medium-range anti-ship 
missiles. In addition, 
the P-3 can carry 
torpedoes, mines and 
depth bombs internally. 



^ Maritime patrol 

77ie Lockheed P-3 
Orion's primary task . 
to detect, identify and 
track submarines. 

For this role it is 
equipped with a variety 
of sensors, including 
a sting-tail mounted 
MAD and electronics 
equipment 




FACTS AND 

► The first night of the P-3 derivative of the 
Lockheed Electra airliner took place on 
19 August 195B. 

> P-3Cs delivered to Norway and South 
Korea are named Update Ills. 

>- Ortons have been in production for nearly 
40 years, the most recent going to Korea. 


FIGURES 

To keep Its crew alert on long missions 
the P-3 has two rest bunks and a dineti* 
to serve food around the ctock. 

>- EP-3 is an electronic intelligence- 
gathering (ELINTJ version of the P-3C. 

>• US Coast Guard Orions are used for 
anti-smuggling patrols. 












































Lockheed P-3 Orion 





Ship attack 


COMBINED OPERATIONS: The ei*o my warship u 
». by the Orion s search radar, inlva red detector 
‘k'Ltmnlc happen menhuret. : .■nddilu.m .l v.bn i ! ,.i* mh j 
:*? 3 sonar devices to help the P-3C to fire <L& 

■ skEFtirning missile towards >is large! 


MISSILE; Firfrom lhe 
PZJC, Ihe subsomc. 
luifcajat-pawefed Harpoon 
ami -ship missile uses a 
radar altimeter to remain 
ittsi rtbnve the 

Ihe water 


ON TARGET: The missile's, mertiaf guidance 
system is programmed Id lly towards T;, target 
and a;i active radai conimis its teimtnal 
guidance. Tlio Hnrpnors then 'pops up' before 
descending lo mnpacl I he target with its warhead. 


PROFILE 


Lockheed’s 

sub-hunter 


O n i 1 ' 'I 1 lii. ■ um jsI ienduring 
maritime rec-s sfinuisssincr 
itirtnafl ml St*ivkt? i 1 hI. i\. 

I ■ LncMicud P- i (Vimi i> ,t 

powerful submarine hunger 

■ |m[ i|K'lI w i i j I .‘SI .11: L \ ul 
nh .mu vd m mil's t'qmpmcni 
in. lulling | id AK f 11nt > In m,il 
V . .I iSl It s-l ivi pn-| k'\ \ n.ik - I-, 

mid According) soitototitjy 
I uoi i smi i- p,LMr ,tnd \I*S I I "■ 
mi Ii Miiji. :l il- 1 1 3 t mu 1 iiu! 

l | h i isr- >| ii ill i i lit i| gn sl'.s i u 
- ■ I hi- I I !i ' I ;■ MSI ■ , .| | prOj K-IU-l 
v ■ i vs .iU' i. i i n. 1 1 ii si r .v 
I Ii vv in 11 if MimiTKT r il MTOJ. 


P-3C Orion 


die upgraded P i IT with berter 
engines but simitar minion 
avkjnies flew hi T $ 65, The P-3C 
which first flew in I968 ? and 
jvnuins in service tod.iv. has 
,ic[m:vcd grcal export success 
v. ith ci mniiivs as hit jpan as 
New Zealand and Norway. 

I■ i itndriTakc ils new nii!ii;ir\ 
mk\ 1 1 in I '-3 inltcrilccl gtjfxl 
sinm field pi i Ii ’imam r uni 
handling as uHl .!■■ a mh de 
Jusflagc ’.pacr. A lligln new n] 

U an Dies Ik < >ik m l \\ Itih■ a team 

• .1 six i s] mTalcs ihc m mk s. 

cl vi i ■ >i m j vvilLmvc and c i Lar 


equipment in die ccffl.ie hisdagv 
.section. Update programmes 
have kept the h |S alucasi of 
ml\ ance ■ in iniitijry leclim s k>'A. 
and a new versit>u lias hc< u 
tiliciVd 11 ] I he UAI h . C|>JjL i ils 
cunvni Minin>d 
patrol aiivmll. 'f 


The US Navy received large 
numbers of all three main 
production models: the P-3A/B 
from 7967 and P-3C from 1968. The 
fatter version remains in service to 
this day also equipping the forces 
of Australia. Canada, Japan , 

Norway, the Netherlands and 
Pakistan. 


The L-til urtft is made fncim 
o'un'iii’ii/m alloy The raifctfine 
i .a:-, ■* h r ectf.'i; ar'iJ 'here ' = ii 
clorsa Tip* Tf m* i^cn iy !=. :o- 
ol tbe lailptare and fin 
7ncai a."!i ‘ mu; 


The land-based Lockheed P-3 Orion has been the 
premier maritime patrol and anti-submarine warfare 
aircraft with the US Navy and many other nations 
since its introduction in 1962, 


11® main cabin is I he tactical centre and convrri- 
advanced atectmn c, magr«t;c and ... - n • -i. iic.n 
systems Ccwnputers and na l a proc us & 
equipmenl analyse inputs from the sansos. 


The pyio'w btHwoen llm 

.mj ii it )u. si c J pngrtiKJs usunl’v catry 

,1 I -r.'il AN.-Aj.O-7f>A i.T?M pnd. 


lit; ■ It f: CJA sis|■- ul frl - four nr 
i' "-ill! iluck, | dui- Ir lacfiL-ul 

■ ■: !(■■; iE> =i wli. i n.i',,1 In; "if Vi ‘ 

Ii - .1 :f 1 • Ml I II , ,il 


i in11 Aliisni' : hpA ludxjprops 
;:( jVvCi " II. ;■ !< .'I l. I.Xl(: j I If rvil lO 
luii! | ill ir ii i d 11: in (.IV ir. Standout 
•' '.-111 I - -I I ; ii •: rnlln .- 


tm 


1 l~- 1 1 


^ j 



ifTi M 


a ■■ ,:yc!c 1 yi >o undercantegsi has 
- hydraulic-uly. lorwaids-retracJsng; 
Iwkv manv arid nosewh^els. 


NAVY 


VP-it 


P-3C Orion 

Type: long-range aptJ'-subrrmrme patrol and 
saity-warning Liircrali 

Powerplant: (pur 3bbi-kW {4,900-hp.) Allison 
turboprop engines 

MaHimum speed: 7F51 km/h (472 m,p,h.* 

Mission radius: 2494 km \ 1.546 n*ii 

Service ceiling: B625 m f2S,29G ft.} 

Weights: empty 27MO kg (61.358 lb.): loaded 
64.410 kg (141,702 l&j 

Arinaniert: up to 9076 kg (19,967 ib.) of 
trjxpedws.. rninos and depth rhaiom; Inlnf^aly, 
plus dopiti bon4>s. torpedoes, Harpoon 
anti-ship missiles on 10 pylons 

Dimensions: vpan 30.37 m (TOO it} 

length 35 6t m (T17 tt.) 

height 10.27 m (34 It.) 

wing au?Li 120.77 nr [1,300 sq ft.) 


Convenlii'Miil . ill ir in mi in i .illi>y 
H I ■ m fm rn ■ 1 '•.«!•: |i *r 

Mir! lilted, the Cuts'Ll being 

hydrauikaiy^bodStod. 


Tim tiiilr:onR has bc j i addiifet 
Id house eteqlrpmt: equipmsuf, 
nanudy the AN/ASO-SI 
magnetic anom^ tsetector 

‘fylAl . J i : ih>tt* Ir i .ii!■.j ii,.i 

submf^rged subn mooes 


COMBAT DATA 


pyir-ins perrrvanently i.ivm 1 
□irt board gt the e^it>es 


LauncJ-! tubas for sonotxioys 
abC saind signals earned 

mtoi-nally run along the 'ear. 

, 


ENDURANCE 


TTvi Vv.'in enyired Allan'; r has ,j yEagge^inc 1-3 hoji i' 
on Its maximum (uel load, afl hcn^g'h Ihl* EE al lire #xptrst> ol 
adiKKl (S’S kn-.-h. ,1 -&S m li.n i With u norma? ermu'dnee r;| 17 , 
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Aviation Factfile: Modern Aircraft 


Lockheed 


CP-140 Aurora 

• Anti-submarine platform • Canadian service • Special duties 



A special version of the famous 

P-3 Orion anti-submarine warfare 
(ASW) aircraft, Lockheed's CP-140 
Aurora is optimised for the maritime patrol 
requirement of the Canadian Armed Forces 
(CAF). The CP-140A Arcturus is based on 
the same airframe, but without submarine 
detection gear or weapons, and is used for 
crew training and environmental and 
fisheries work. These aircraft are a familiar 
sight around the coastline of Canada. 



▲ The first CP-140 
Aurora was handed over to the CAF 
at Greenwood, Nova Scotia. Seventeen more 
machines followed until 1981, finally replacing 
the 20-year-old Bristol Britannia-derived Argus. 
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Lockheed CP-140 Aurora 


T Specialist weapons 

The Aurora is unique among Orion 
variants with its ability to carry 
eight Mk 44/46 torpedoes, one of a 
number of specific requests fron 
the Canadian Armed Forces. 


4 New missions 

Canada's CP-140 fleet has 
become increasingly involved in 
anti-drug smuggling operations. 

T Canadian colours 

Initially delivered in patriotic red 
and white colours, the fleet later 
reverted to an all-over grey 


A Anti-submarine sensors 

The Aurora is fitted with the 
US Navy S-3A Viking's APS-116 
search radar, ASQ-501 MAD 
and AN/AYK-10 computer. 

A full crew consists of 11. 


4 CP-140 future upgrade 

Paramax Systems has submitted a bid for a 
C$750-million upgrade of the acoustic sensors , 
radar, ESM and communication/navigation systems. 


FACTS AND FIGURES 


► Canada's four Aurora and Arcturus 
squadrons are based at two locations, 
Greenwood and Como*. 

> The first CP-140 completed its maiden 
flight on 22 March 1979. 

^ The last Canadian Aurora was delivered 
in July 1981. 


► Lockheed built 18 CP-140 Aurora am 
CP-14GA Arcturus aircraft for Canada 
armed forces. 

> The CP-140 Aurora replaced the pist' r 
engined Canadair CP-107 Argus. 

>- A No. 405 ‘Eagle’ Squadron CP- 140 wno 
the Fincastle ASW competition in 1990. 
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Lockheed CP-140 Aurora 


profile 


Canada’s coastal 


patroller 

A iTi;it/bim- <il ill' - Cold VX;ir 
attd reminder o! i!ic 
<.l,ivs wfieri ihe .So\ ni 
i ii3iin lutd mono than iSt) 
iiiii tear .sillamarinc.\ liif 
|,t>; ktioed CP-1 id Aurora 
C .ari.Hla's un ew er to ilie 
undersea thread Although 
it Cx aid Y\til has rank'd. tilt* 
ibimi ine need-- IH'l< inline, 
Knssia Lind < idler rank n i. 
o ■ i ■ I si ill hr v\ aiiited < 
ic k>ur i‘iigirK’41, lud n 
I m ns erts I Aun > 1.1 ■ill.< iw'i 
i; iac |j;m n mi! ol t i< \v-- li i 


proven airlramt' ol die (anions 
Lockheed IM Orion - die 
vs or id muM popular ASW 
iivralt - and is equip|X’d with 
an avioriies .system based on 
llnl of die Lockheed s 3A 
\ iking, fids includes radar, 
nugneik anonudy detection 
f MAI)J gear and a basic 
computer. The CP 1 10 crew can 
detcrl a submarine bom a 
considerable rlisiauce and attack 
'A nil i\ a riel v < il weapt nis. 

I 1 it (il’- I JOA An. Iums look 1 - 
ike the Aurora bill it is rail 


i-i 


I * 



Cl*- 140 Aurora 



Below: Like the Orion, the 
Aurora's distinctive tail 
spikes contain a magnetic 
anomaly defector for the 
location of submerged 
enemy submarines. 


Above: The Aurora 
serves with the CAF in 
relatively large numbers. 
Eighteen are currently 
operational, in addition 
to throe CP-140A 
environmental aircraft. 


lor em jnormrnil.iJ and PCirriras 
I >ain elm it--. 


CP-140 Aurora 


Type: long-iango inaniirna r^onrtsdssaneo and 
n mi -submarine patrol aircraft 

Pawerplanf: four 3661 -kW fOlridip.i Allison 

T&I5-A-14 lurbopraps 

Maximum cruising Spend: 732 km/h 
(4S4 m.p.h.) at optimum aliitucJ^ 

Maximum range: 8333 km (s.ito mi.) 

Combat radius: issa km (1,150 mij 

Service ceiling: seto m (28,250 h i 

Weights: amply 27.092 kg {61.690 lb.); 
maximum lake-off 64.411 kg {141.704 lb.) 

Armament: 9071 Kg ( 19,955 lb.} of stum'j 

Dimensions: span 30.37 m {99 ri. B in.) 

length 35 61 m {116 ft 10 in.) 
height 10.29 m [33 H 9 in.) 

wing area 120.7 7 rn (1,300 sq. ft.) 


■ i ml liic11 Million and lo mvuiiv 

In. ocean upproiit lies hundreds 
ul mile.N Irorii flic shoreline. 

The (V hid Aurora uses die 


armed I lie \n. lums has been 
used to iram hundreds of ASW 
raws for ihe Uinadian forces, 
and is also wrv successful 


\ pmpost.'d upgrade ol some 
i T iis s\ perils wi ilit >\\ die 
Heel to conimue u|n-rarion> m 
201(1 Itnd beyond 


The CAF operates CP-14Gs from Greenwood, 
Nova Scotia (Nos 404, 405, 415 Squadrons), and 
Comox in British Colombia (Nos 407 and 409 
Squadrons). No. 409 is the reserve squadron and 
No. 404 is also tasked with training. 



n a typical puird trie CP -140 

-in carry a crew of 11 on an 

,/V mi: ■ : ■ ■ i i\ pruxi 11.11> I/ 

■ 1 f. 111 s’ endurance. I ad i ol 
ihr Aurora's totff Alison 
'ml - -|fli'jj | jii .4 Irtasl 

-.i , i kVV of jx<wnr 



The Atfliora can ©ary 2247 ky 
(Acm", li*; 1 of woa{XJH"iB in da forward 
fuselage stores bay alone, in additioni 
lo a wide array of wing-mounted 
.. . , salty, deplh Charges, 

mm mines in id toraeclrces will be 
ntern illy. •■. il i mil I-ship 
mejsilufl anti electron*: tjuuifxnunl 

l<ii H ||i.‘' I rni :III: I'.vir. Willi 1 i«ir( l| Mills. 


A seco’ioaiy hVh f- ■■ ihe CAf S Aumra 
fleet is search and rescue, for which 
the weauuir.; txiy can im quickly 
adapted to carry a special seardi-pncL 
rescue package. In terms of anli- 
submanna cepebilily, tee Aurora is 

* j. -iii“J.iiry oeK-inr i\ ki hirw j -i snixinr.i 
lacltcnl cor I u if fr i |i :r ■ I I. iy; H ,1 II > 1 li.il of 
I he Orxxi 


The Aurora's mission (>Qhip has 
l5een widened to indude me 
pOst-Gord War roles of jxilluiruh 
monrroung, rasources stjnmyirvj, 
iCe rwxmn usi r . ir wJ Ati r i 
3urvoilLint:ti Trie Anicira ts 
. ! : ■ ■ •; ; .. ■ , ■ 
inlii Urn ? \ -1 i Hiilnry 


The rmimery qanvenlioual 

.. . .tehrn -i .> i ; . ! 1 ■■ 

toil mounted MAD boom. TNe 
i-j used te locale SIjpmgrged 
vessels, by deter:I ng meir 
rr\3gpe(ic presence in tfie water 


A battery Of enti-submarnpe sonobouy leuhching tubes o caned 
in the tower fuselage behihd the wtng. in addiiion powet il 
searchlighls 11 Qy Ite I.Uih: i^ ii^iiwirg. 


anada’s post-war maritime aircraft 


■ LOCKHEED PV-t VENTURA: The PV- > 

' - "■turn served the CAF from thg mid-war period 
■: 1 continued post-war as a target-tug hufOru 
' Wfuj miir&d, 


■ AVRO LANCASTER Mk 10MR: The veteran 
Lancaster Mk 10MF. buill by Viclory Aircraft 
of Canada, was 1h«? CAT's ^tondard patrol 
airunfl of hie ! 950s. 


■ LOCKHEED P-2 NEPTUNE: The widely 
exported P 2 Neptune served as an interim 
aircraft unlit ihe Anjus was available This 
P-2 fJew with No. 404 Squadron. 



■ C ANA DA IR CP-107 ARGUS: TTit CP- u 
Argos wdS a Canadian -bu4t patrol version of \rv 
British Bristol Britannia airliner 11 was finally 
retired in 1981 when Ihe Aurora m rived. 



COMBAT DATA 


WEAPONS LOAD 


A .mnsKiiTie pa!iiil iurnriifl iin:-. Hi liiivO Suffiaonfl orrin,-u>C£? iDdekver 
a declvfys punch agam^l a targei At vuy long range. Th» CP-14b 
is wail Eirnusd compared lo Ihe oiiw mall. 


CP-140 AURORA 
9071 kg {19,955 lb.) 


11-38 'MAY' 

5Q00 kg (13,200 lb.) 


NIMROD MR.Mk 2 
6124 kg (13.473 lb.} 


MAXIMUM SPEED 


i fejjh j .,jx‘ikI is n usorui asset os it bMows rapid iiwimi lo thi 
11 M iih.ii .’■rum or (he mm* Oif a rascue. The speed of Ihe Nimrod 
cjuabltK. il lo fJ3a.ich largu liens raiaLivoly quickly Tim CP-140 liiv? 
ijhxmlJ lop ri> n lurhw>tiroi5 fllrcraM 


r r i VI SUIlflflA m kFVTi £454 rtl.p.h.} 


11-35 'MAY' 722km/1i(448l*l,e,h-1 . 


mwuiP 


326 lem.rii (574 m.p.h.) - 


MAXIMUM RANGE 


Hie Nimrod is used 
I or I orM} over-w«Eeff 
ms&sicins and 
I rwrofcHti rwqudrQ , ;> 

□ good hirKjf* Tliw 
CtoF lends la user 
Us aircraft for 
paaetil dulios, mid 

rniTJ-filll! .Tl'V?!! 

i»®5 impwlqini. 
lllyLisl'-n'' 1 33 is 
much silorlor 
raiKjud hiuri wllwr 
fj* il i compeWors 
and :ws only 
Limit nd use 



CP-140 AURORA 

8339 km 


NIMROD MH.Mk 2 
9Z6S km 
r5.745 mi.) 
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Aviation Factfile: Modern Aircraft 


Lockheed Martin 


C-130H Hercules 

• Four-engine turboprop transport • Used worldwide 



T here have been so many versions of 
the ‘‘Charlie One-Thirty” during its 40 
years of service that it is hard to 
imagine it ever being grounded because of 
old age. Over the years it has undertaken 
dozens of useful tasks ranging from 
maritime patrol to secret agent support. Its 
main task, however, remains in the STOL 
transport role for which it was designed. 
The prototype first flew in August 1954, and 
the C-130H version was the biggest seller. 


A The 'Here’ was 
designed to moot a US Air Force 
for a tactical transport able to use rough 
airstrips and carry 18 tonnes (24,950 lb.) of 
cargo , 92 ground troops or 64 paratroops. 
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Lockheed Martin C-130H Hercules 


T Desert airlift 

The Gulf War of 1990-91 brought together 
numerous C-130s from several nations as part of 
the Coalition force. 




A Providing relief 



▲ Stretched ‘D3sh-30s’ 

Originally known as the C-130H(S), C-130H-30s have 
been delivered to several air forces including those of 
Algeria, France , Indonesia and Saudi Arabia. 


•'-v 


First exports ► 

The first export 
customer was 
Australia, which 
received 12 C-130As 
in 1958 and later 
batches of both the E 
and H models. 


Worldwide, the C-130‘s airlift tasks today often 
involve mercy flights and supply drops. 


▼ Swedish Ceres’ over Bosnia 

Due to the country's neutrality, few units of 
Sweden’s air force deploy overseas. An 
exception has been its C-130 unit, F7. which 
deployed to the former Yugoslavia. 




FACTS AND 

► There is also a civilian version of the 
C-13Q T which is known as the L-100. 

>- US Air Force C-I30s have seen combat 
in Vietnam* Grenada, Panama and the 
Persian Gulf. 

>* The US Navy tested a scale model of an 
amphibious version of the C-130. 


FIGURES 

>- New Zealand’s air force regularly us> 
C-13GHS in Antarctica: the USAF also 
deploys ski-equipped ‘Hs p to the Arctir 

>■ The first USAF C-130Hs were .search -and 
rescue HC-130HS built in 1964. 

> RAF Hercules are based on the C-13GH 
with British radar and other equipment 



















































PROFILE 


H-model 

Herky-bird 


T tv ( 130H whs lilted 
with a redesigned and 
Mivniirhenvd a in 14 tsox. 

,ei k In m> n:il power (provided hy 
■' d engines y jnd I k Her 
I> 1.1 kt.H to distinguish it from the 
1 1 v, -i . 1 he earlier main 
j,. 1 .:;tudjon variant 0 f the 

I h r< ales. The iir.si I I mudefc 
... ! \\ ' • : \ . II I ‘II I'.? 

1 J\vi 1 vc:irs l.tie; caimpk-s 
vvere tl.eliVered to ffic RoVut New 
, 11 id Aii Vi >ne the initial 
I. idK'f for die rttfW- iin ide! in 
1 . diced M, min'-; ;ilic;uk 
11 ■ ii(■ - V\\ e rai 1 ig ml ar a .ill 


Lockheed Martin C-130H Hercules 


G-130H 

Type: inediurn-mnge STOL transport 


The <■ ‘ v '11 : m s smee eniered 
5 c 1 vice \\ ith o\ rr 50 ait forces 
around ihe wotid and although 
originally intended for expt 
onlw has also been ordered by 
the l niied plates Ah Force. 

An import jnr version ol the 
C I 1 1 wtus ;i 11 ■ 1 >a$1i-30 which 
li is a i.'i"-in < I vli.) fuselage 
L'\iefiMi m u t significantly 
iik i\ a-.i. Ii:i) U Kids w Ichotll .mv 
1 let 1 inserHal el lea on 
Ik 1 f<>rmnnax The first t samples 
of tins niotlel wwc delivered to 
Indonesia ii 1 ^cplemher 1VHO 
and lis Mirk Ik'd version has 



Above: The basic soundness of 
the original 1950s design is 
reflected in the fact that the 
C-130H and earlier versions have 
been adapted for roles as diverse 
as guns hips and mobile hospitals, 

since found \s kIl appeal 

I a nil hi jdupi.ihilin has also 

■ ■ n. 11 >.e< I a nuilll JCf < rl < ?tl o' 
rnajoi nuxilfk am nis lo Iic made 

to the bask ( is; iM -r a v ai ie!\ 
«si extra n ties 


C-130H Hercules 


1 he Algerian air force operates 12 C-130Hs that were 
delivered between 1981 and 1990, replacing Antonov 
An-12s, on the understanding that the aircraft would 
not be used on operations against Polisario guerillas. 


■ ..’! IOUS ■Rl’KK'ChlO' 

, | JOH 

: 11 .' .1 nav'iahoiUM riiiTir 


C- *3b Hercules ;u Ihe transport 

ft/ With .1 CTTTWOl 

•so- airrsm ...... • 

pflpl, lliyhl (aH|?neur.oiiiVKiatOi 
nnd kxirJmnsldr 


The new Allison T56-A-1 5 
engines introduced on Hie 
C-130H removed li >e 
need for roclsel-assteied 
iykr-Ofl eqLHpment as 
tilled to some earliGf 
models. Four-blade 
i ■ 1 --i. rs are standard. 


External fuel tanks. each 
lieaini.i 1 50 Hints : I.ACt-H 

Q0J.J Un llllr! ! I veHl'Tr- 

j . i 

■are Standard on nil 
C -1 at il ls 


Above: Cameroon, another operator of the C-130H-30 , 
has its aircraft painted in a sand camouflage scheme. 
Those aircraft often carry civilians during the Haj 
pilgrimage season. 


Algerian air force C~ 1309 carry 
quay c\v> i.jii regelmlions that are 
used when the aircraft fly 
overseas- The camouflage is a 
. : s A - - -1 v a Vet ■ am- & a schema. 



T le many labours of Hercules 

S HERCULES W. MK 2 SNOOPY': Modified in 1973 Iron a 
' Mn^-ird Hfircules c Mk.1. KV20S replaced a Vickers Varsity 
: i itiiLl by :lik RAF Meteorological Flight for weal her research. 


| EC-13QE: Codensmed 'Rival Rider*, four C-lMEs were rebuilt 
by ihs USAF as airborne redio/telavisiori transmission stations to 
provide broadcasts in the event of a. in^or disaster or emergency. 




■ MC-130E; USAF MC-13U3 use the folding nose mounted 
'forks of l tie F 1 1 ton recovery system to retrieve spntial 
operations. personnel wflhout Inly in j id and m nofltile territory, 





Row errant: four 3362KW f4 a 5GQ*tipJ Allison 

T5G-A-15 turboprop- engines 

Minimum speed; 618 krrvh (383 m.p h.) 

Sen ice ceiling: 1 Q. 0&8 m (33,000 ti.> 

Eange: 3791 k?n (£,3b0 mi.) wlih max payload 

SVIaximum payloaff: 19.3&0 kg (42.570 lb.) 

Weights: empty 34.357 kg (75,385 lb.), loaded 

79.330 kg (1 74,636 lb.) 

Dimensions: span io 41 m(133 ft, Q in,) 
length 29.70 m (97 ft. 9 in,} 

height 1 im m (34 It. 3 in,) 

wing ,irf?a 162, 12 «ii (1,744 sq. ft, j 


ACTION DATA 



’h t i r. =. ;• laid 1 5i] inn-ip acces* [0 

n hold c^tpoblo ot scoomrnodatir^i ever 
lfi Ions of cargo A Loy-Alhiude 
Pniachijle i vtract,on System ILAPES) : ; L - 
used to make drops in ewrim zoom. 


E23H 


I ho 101 -powo'^ Knw.Tsaki C 1 ha., , 51 wijJi«-r tdp apetKl lhan ki,.- 
Ao- 1? find C-130, boih til which ,ir9 pawonsd by turboprop 
engmf«, Wlnie tba C-130 has a ctKYSKlefatiry lower lop speeo in.tn 
the Ait-12. II Due s better range, especially with a maximirn fuef 
*oad on board 

C-130H E1C hirVlf |3lStRT-,p r ll,) 

An-12 777 km/h (482 m.p.h.) j 


KAWASAKI (M 


3QQ km, 1 H I5DD in.p.b-l 1 


TheC-lSD .i-.u i ; i ‘i.iv/ a near loading ramp, while Uw Arv-12 hai 
li ::-m ot clariisl’-uii do-'t,. The C '30 and C* l ■un a&lo to «i>wer 
:i ij.f -.ii |" -i 'lirjl’l Tut IraopS and i^uipntyfot c:m 
deployed; ueu^Ky with ih& uid of parachutoa Tha c-t,l0 otxj 
A -v> - li* - M to C.M 1 , ,! " '■ I" ■ ■ F- ■ <■ 


C-13QH Aihl? KAWASAKI C-1 

tfl.350 kg [42.570 lb.) 20.000 kg 144.000 ID,] 11,900 kg (26J611%) 


TAKE-OFF RUN 


The eng^es on ihe jei - pawwid C- o»e posilioowt that ihe 
ax i ■ ■ ■urecsed ov-er in© lower surlace of the aircuft's Haps lo 

prrftiiQe mdrtj lit TnXe-nh tfcsranaa is Iharefore shifi^lfr Short 
inke*cr1i njrre sra particularly impcnani Fa* a iaci v.il intneporl Mini 
iiOOCJs !□ land in cddhffc&d spLICda jHMi Ilia HallEadeld 






























Aviation Factfile: Modern Aircraft 


Lockheed Martin 


F- 16 A Fighting Falcon 

• Lightweight fighter • Multi-mission capable • ‘The Electric Jet’ 



T he F-16 Fighting Falcon is 20 years 
old, but remains a star performer. 

A fast and potent dogfighter. it is 
equally at home destroying enemy tanks 
or positions at tree-top level. This 
relatively lightweight and inexpensive 
warplane introduced electronic flight 
controls and other hi-tech wizardry, and 
its radar, missiles and cannon make it a 
genuine ‘Top Gun\ respected by friend 
and foe alike. 


A The f 76 pilot has at his 
command the 1 West 's premier iigtit- 
fighter. The view from the cockpit is 
outstanding, thanks to the massive 
one-piece bubble canopy. 
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PHOTO FILE 


Lockheed Martin F-16A Fighting Falcon 


M Head-up 
fighting 

The F -16 pifot 
reclines at 30 
and flies the 
fighter using a 
pressure- 
sensitive 
si destick with his 
right hand. 


A Air defender 

Fafcons can launch the latest AMRAAM 
air-to-air missile. Using this weapon, a USAf 
F-16 shot down a MiG-25 over Iraq . 




0 > 




< 

Combat success 

Israel has been using the 
r Fighting Falcon since the early 
1980s. The aircraft's combat 
debut came with the destruction 
of Iraq's Osirak nuclear facility in 
1981, and over Lebanon in 1982 
Israeli F-16s shot down 44 Syrian 
MiGs without loss. 


A Flying the flag 

Perhaps the best-knovsn 
F-16s are those of the USAF's 
Thunderbirds team. The F-16 
gives them excellent agility 
matched with noise and speed. 


▼ Fighter and bomber 

Originally devised as a lightweight fighter, the F-16 
emerged as a warplane capable of lifting just 
about every ground-attack store available. 


FACTS AND FIGURES 


> Lockheed acquired General Dynamics, 
who created the F-16, in March 1903 

> The company says it can build a new 
F-16 today for $20 million, less than half 
the price of an F-15E Strike Eagle. 

> The F-16 ejection seat works safely at 
any speed and altitude. 


> More than 4,000 F-16s serve in the < j 
NATO, Asia and Latin America. 

>- A delta-winged lest version, the F-i j ' 
has wing area increased by 120 per c ' : 

>■ F-T6 pilots flew 13,600 combat sortie:* 
Operation Desert Storm, more than 
other aircraft. 
























































Lockheed Martin F-16A Fighting Falcon 


Lightweight 

superjet 


F-16A Fighting Falcon 

Type: single-seat mulli-role fighter 

Powerplunt: one 106.05-kN (23,BMUb, thrusi) 
Pratt & Whilney FTQQ-P-1GQ afterburning tutftojHl 

Maiiitflum Sp&edr Mach 2 OS or 2173 KrrVh 
(1.350 m.p.hd at 12.190 m (40,000 M.) 

Combat radius: 1300 km (903 mi.) with drop 
tanks 

Service ceiling: 15,240 m (50.000 M.) 

Weights: empty 660? kg (14,566 lb,}: maximum 

take- oft 14.963 kg (32,999 lb.) 

Armament: one M61 Vulcan 20-mm cannon, up 
lo 6900 ki 3 (15,212 II?,: oi air-lc-uir and air-to- 
ground weaponry 

Dimensions: span 9.45 m (31ft.) 

length 15,03 m (49 ft. 4 in.) 

height 5.01 m (16 ft 5 in.) 
wing area 27.87 m (300 sq„ ft) 


I latlway ah ' '! il- t - 1 1 
H it ! F- 1 [> has a 
mlualftng racapltcki so 
Llu'lE il Cefl l.iku no luH 
iri High I This is now 
STLinctaiTi on most 
nslnnry k;-' 1 :i | 


T Ik F ](• is pffnil (b;H uik 
uiit:rail t un rtiove I k the 
I !< m;idai K’x r>5 j\ i.n:< >n. 

I I iiix marvellous w.r pl.uu 
ini:!xiLfceci lighuwcighi computers, 
by-wire' decironk: controls 
,uui :i brcaihciking arsenal of hi- 
iivli weaponry. 

:\t i U muci ilew Tu- I i( r 
boon Ee i those who lly il. PL1<its 
.a\ ibe F-tfi Is :i super uirt Mil, 
willt 1 'mi n.|u;tl from tin. viewpoint 
< llie airman at llie re>runilv 
bngiiKvrN .■ ,i\v llie I - In as .i 
i n i-frill-*' I K il r< h t . 11 v»;iiilft 1 
w r ghf willi iJk n U ! :i if m of 


unproved r.ur.ir and weaponry, 
hut is smaller and more fiimble 
than many Fighters. Used rnainlv 
to drop bombs, the Fighting 
Falcon can turn and fight with 
unbridled Fury when provoked 
and was one of the first 
openliion; I fly-by-wire* airenill, 
im c<ml rob, brim; elts ironically- 
• )|terated and computer 
i f jinriJlksl I he pilot sits in a 
scat whirl I ret 'lines at 10 " lo 
wil! island hiyli ;' nunoau re'., 
allowing the giil-wrenching turns 
that give i In* I - |(i an advantage 
(>\ er us i i vnls. 


Despite its amazing agility, the 
F-16 is rock-steady when it 
needs to be - diving in to 
attack a target with gun or 
missiles. Here a two-seater lets 
fly with a Maverick missile, a 
favourite against tanks. 


Nearly mi r i6s are 
pumtstl in shades ol grey, 
The ocsOLEi was found (o 
t>e [fio most [Jkfficuli to :=C3fci 

. ■ : 11 i - 

diiiefnul wx^iLfiisi 

CondHlottB; 


F 16s am powi 

I kail & Wh'r-oy I 1(HJ 

engine, (l is oxlrnriinly 
pnworfi.il. and very no 
to changes m airflow, 


Wi-ih its curved surfaces blending .the 
luseiage anti wing inynihpr. nnd its My m 
wire electric flight control system. Itte F 16 
ushered In a new era of lighter design. Tbs 
radicti 1 shape had far belU’ r any- jayn.uirncH 
than eerier deagns, making Ltio F-16 more 
agire lor dogfight ing, 


Tha F*l6 wiia a 
facial Ion wheel 
il firgl appeared, 
being the nos! 
agils fightar In 
tho world. Both 
thfl Mirpge 2M0 
arid Lba MiG-23 
wt-ra aesignuU 
Lo tty Iti ’ M.Lli.ri 
in^ smaller 
American ^al's 
superb handling. 


In service with many nations, the F-16 can rightly be 
regarded as the world’s standard fighter. This 
example is one of Pakistan’s aircraft, which have 
shot down several Russian types along the 
border with Afghanistan. 


F-lfifl FIGHTING 
t FALCON 


84717 


Alltttwglli capable ol iwtce ihe speed cl sound si sllitud*, 0 e 11w 
F-16 1 ^ pgripnrinncs at iDwra 1 hJvfll and lUl ppcsisralion M tower 
sjtt.f?ri3 vvtiich mnkt« lr aucH i qiilsilsnrtrQ flqUlwr. 


Dhe rEKlfir of Lhe F-16 is as %-«rsaiif« as Uvs 
■| Wlh a IKck ol 3 svnlch fhe pilol qgn 
lunge frbm -m i j-air operatiort Eoa!Mo-gnov.Fnd- 
r'v“nrii iiogfighimg, lhe nwiiir automakt^ly 
faiOws sheenerny and gives I be pfkil a steering 
cue an lhe large head-up dfeplay m Pronl of him. 


The aim-Shs a heat-9eekn>:,i rn t s e. hon ing m on iha 
hnal of lbs ei’-amyls exhaust tt is very difficult tu 
oounfer-and Is tar more marws*jvfabte lhan an snccralt, 
so can no 5 bp shaken oil. 


AIM o Sidewinders are fhe niain air-to-eiir 
weapon of the- r 16, seen here carried o* lhe 
wingjips and on uncterwing pylons, 


PROFILE 


F-16A Fighting Falcon 


Multi-role fighter 


FOINT DEFENCE: 

■n lhe interceptor role, the 
f -16 can launch in next to 

no lime, sc mar n upwards 
i.'ui shout down incoming 
bumpers before they can 
launch their weapons. 

d 


CLOSE SUPPORT: 

Over the battlefield lhe r 16 
can use a varieiy of bombs 
and missiles against enemy 
tanks and positions 





AIR SUPEREQflITY: 

The F-16 can be used 
to keep the haflle ?onts 
clear uT enemy fighEera. 


DEFENCE SUPPRESSION: 

In this role, the F-16 uses 
high-tech missiles to kill 
enemy radars, This allows 
other friendly aircraft to 
operate in safely. 




1 


PRECISION STRIKE: 

With laser-cjuiu^J 
bombs, lhe F 16 cm 
attack strategic targets 
such as nuclear 
inetgitaiions and power 
sratlons. 
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Aviation Factfile: Modern Aircraft 


Lockheed Martin (Rockwell) 


AC-130U Spectre 

• Airborne gunship # Special Forces • Improved model 



A Ungainly in 

looks, the AC-130U is extremely 
simple in concept. The airborne gunship looks 
set to remain in the front line for the future, 
providing fire support for ground troops. 


A fter its successful combat debut in 
Vietnam, the AC-130 Spectre became 
the standard USAF night attack 
gunship. The early ‘Here’ gunships were 
subsequently upgraded, up-gunned and, 
more recently, replaced by newer airframes. 
The ultimate model is the AC-130U, which 
carries fewer guns than its predecessor 
but, with its computer-controlled 105-mm 
(4.13-in.) howitzer, can bring down 
devastating firepower on the enemy. 
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PHOTO FILE 


Lockheed Martin (Rockwell) AC-130U Spectre 



< State of the art 

The AC-130 was used to develop 
the gunship role in Vietnam. The 
AC-130U is equipped with the 
most advanced avionics available. 


Old colours ► 

Early AC-130Us wore the old- 
style European One colour 
scheme. Later models wear an 
overall Gunship Gray camouflage. 


■4 Test flights 

Equipped with a nose-mounted probe. 
the prototype AC-130U undertook r\ long 
series of developmental flights. Crews 
found the aircraft was idea! for the rote. 


▼ Special crews 

Because of the unique requirements of AC-130U 
operations, only the very best Hercules crews are 
selected to fly the specialised aircraft. 


A Broadside attack 

Retained on the latest Hercules gunship 
variant is the positioning of the cannon 
and guns along the port side of the 
fuselage. During combat missions the 
AC-130U maintains a circular orbit H 
maximise fire accuracy. 


FACTS AND FIGURES 


> Rockwell was awarded a Si 55 million 
contract to develop the new C-130 
gunship for the USAF. 

>- The first AC-130U was rolled out on 
20 December 1990. 

>■ Flight trials were conducted at Edwards 
AFB during 1992-93. 


> Thirteen aircraft were delivered to i 
16th Special Operations Squadron r»l 
Hurlbuit Field, Florida, in 1995. 

>■ The radar of the AC-130U es derive 
that of the F-15E Strike Eagle. 

>■ The calibre of the guns aboard the 
aircraft ranges from 25 mm (1 in.) to 
105 mm (4.13 in.). 



























































Lockheed Martin (Rockwell) AC-130U Spectre 


PROFILE 


Prowler of the 
battlefield 


I n he \ idii.im ;iir v.mc, t jik* t if 
iIjl- more fm|>oii,mt 
(k'velopmt.ms wws lli:ii *j\ ihe 
iul ^unship. I iis iiivofwd 
I a\ i)y armed converted 
i ;: i -.| m ml jj:vul l oihiiii i;j a ; mint 
1111.r iJclj wring dcihlh [‘iivjxiwer 
■ n I. pn\ asicH). I -re mi i\s 

ingiiiN in ilie crude Spook) ac- 

i Irii i iv\t lint>m ;m euriset w w 

In • ling' ihe i.irgri wdli mnlupk* 

' i i guns t li-ii? gunship 11 >n< <-jU 
IlilS < level* s|H"J inJii a IligllL) 

• ' 'I l = S.I i L j|< '(I L i >| Ilf I' I 111 k a 1 I 'J 
■■ i ■' jfs .iiul Wl ■ ip< in ■ ;il >!c H i 
i i-.n I; n anid iu ilm . i'gt*i. 

[ ■ A ( 1 it) A m| fin- \ irii lain m, 


IukI up in t ighi ni;ti liiiK'-gmi.s. 
i Ik- \( I,>i 1 1 ?K‘v in- h- i I hv 
Rockwell fnitTnaUunaJ has only 
ll nv<; guns urn- aim ( I -in. 5 
itiu hi-barrelled aiiimn. a 10-111111 
1 : "1“ in .) i'll ?ldr.s and a HJS-mm 
■ :. I S-i 1 j » Iio\\ it/.t-r. I low ever, the 
guns c; n he brought in bear 
\\iih givjicr precision - even 
engaging I wo la rgeW at (uit'i- 
i w 11)0 lour mi»i<m i'< >ni] niter;. 

.1 itl 111 l 1 r\(rvnirh ,imnair tIFS 

bused navigahmi system For 

sell (leleiiiV. 1.1 il* \i - l M H ' 
is equipped w Sill |mvvrri’ut 
1:11 iuiiciv Logeilicr wiih .1 number 
ol 1 i 1 ,11 -v\ ..ri iing a nirnnas. ()i 1 



Left: Retained on the new model is 
the ‘Spectre 1 nose art. This dates 
back to the earliest days of gunship 
operations over Vietnam. 


the underside art- three 
muiflined ehall llure 
l.iiim lie 1 s.AIUk >ugl 1 the Ac f 'Rl 
hits wl [O prove ilwll in combat, 
I lie ol|lei 11 isl \ leluain vri at u 
ihe ACI -cntl saw .u lion In 
< n ru In u 1 1983 I '.mama in 
1989 ant I 1 >ver h-u \ * furl rig ihe 
Ciuif War. It iin-, g,aim’d a 
rvpuialiiiii as an rllicimil 
tkwuovL i nl 1 -i m l 1 iv vrl . Irs 
and In h ips. 


Above: The AC-130U can be distinguished from earlier 
models by the lack of the distinctive 
nose-mounted radome. 


AC-13011 Hercules 


The gunship has proved itself in Vietnam and the 
Gulf War. The latest development of the Hercules 
gunship is the AC-130U, equipped with 
state-of-the-art avionics. 


iiinaEiC improvatinnis in Ihu 
. jL jiliiv kit tfie ciew have been 
a Kiel 11 : 10 * II | C r lira AC.: HJllA w:ts 

■ iupQtl Ciuwh <i)B now 

■ |.- I Ivy ! If 'i:I m ■: ? uni- 

in in it if iirwl rSh • fuol iri ciMriarf In 

■I ■ :>■. >11 ■ ; 'i n . 1 .id ih 


AG i;iOUis me unique nrntuvj Ihe 

. mi n i . in ihal 

Hi"v lira tottiod un Ilia C-130H 

l‘l '. y ||'ll . Cii. ll i-sn I'tfj SllfingShBIU* 1 

Wd ii i bo*, and cterated 3363 -kW 

• 1 Ii . Allis . -1 .| • 


Required In Ofltxatti own hpSt% 
leffilory, Ihe AC 1 JGU ts wn.jipped 
wilh an ext^nsivfi array dI eiactroric 
coi ji! torn?easures oquir ns-i r. in a 
includes wirc|.moLrh '' l Al Q 1 
lamrriiSfs and loss sonksiicsten 

Chaff/IIUlTr (JlM| i-orift+ r: 


I hi: I ic:ivy pui ic.n (A 11 k: AC I i:; 
prnwtert by Elnt? 10 b -i ini ( 4 .T 3 in) 
bowl tsar and the 40 -rrirn fT 57-in) 
Bcicc: cannon Tiwry are (Koalioncsi 
ffl if 10 rciu nl Ihe fuselage, iailualed 
rif '-i •; isiio Uiese guns ars racks lor 
Ihi* vasl amouni of aniniunilioii 
required. 



I fx:t ob scrwrV: Rlatcon is; on I he- reas (OatfRgj 
ramp. T hro c.iewinan is equipped wdh a 
* --1 ■ -i ne from which lo observe 
rinng by lho aircraft. Firing correciltoi'is can 
tl>en lie reportiad to the pilot 


Legendary Lockheed C-130s 


m AUSTRALIA: Piovid!r::| the heavy lilt 
■ iaent qf Atrstral aV. air force are C -130Hs. 
o h continue' In fronl-lirii? servico. 


■ FRANCE; Opefated aiongjikiE Fftmcos 
C.100 TransaKs. iW? I fercules tu:. been ns* u -.»- 
UQunliuss French combat oporaticii v ,3 n Alrica. 


HI NEW ZEALAND: Tl ie> C 1H0H fuis bettn m 

I t i :Mi ml.tor uvtrf . 1:1 yu.K rh,-_* h slC. 131JI I 

built was Sold to New Zealand in 1^65. 


■ SAUDI ARABIA: Resplendent m Lin ovemJt 
desert camoullage, Saudi Arabian C430s are 
often irseci m transports. 





AC-1 300 Spectre 

Type: aerial gunship 

Fewer plant: four 3363-kW (4,s00-hp.) AJlisoo 

T&fj A Itj lurboprops 

Cruising Spued: iiOZ krn/li [373 m p.h,} 

Initial climb rate: I3&7 m/mln (1,960 f.p.m.) 

Range: 7376 krn [4,383 mi.) witfi maximum fuel 

Service ceiling: 10,060 m (33.000 tq 

Weights: operatnnj weighs 34.356 kg [75.583 lb.): 
maximum Take-off 7&.3S0 kg (174 ,630 lb.) 

Armament: GAU-12/U 25-mm ( I - in,) cannon 
wiih 30Q0 rajuuda; 40-mm (1.57-in.) Before 
i moi i, 1 05 - mm (4 13-in) how ilzer 

Dimensions: span 40.41 m (132 tt. T m.) 

tonfllh 30.79 m (97 It. 9 in.) 

heighl 1 1.65 m (38 Jt 3 in.) 

wing ,*r<>u 1G2.12 m (1,744 sq h.) 


GUNSHIP HISTORY 


STINGER’: Havifiq flnvplDpnd !htf conttipl lA ;HrlKjrjie Qrlillfiry 
Mll> Itn? AC 17, fhti 1JSAF Jt>uiH.ud H5UHUI kv 3 mof& sailfltUB nircrnfl 
Id III I Mu? necessary ntruifimiHit kilo Ihs air. The res nil was the 
carr/er^CKl o( (he .j ■: i- liyirv-twom C-119 Fiying Boxcur. Erc-nrginrj 
j-_. lfitr AC ‘ i HK 'Siitii^r' (pictured bekiw). Hie turcrah was sonn 
pressed intn comhai against. Ltw? Nonli Wetnernese. The "Siinger' 
was highly :;uccesslul in ti i:., ruk:. rillhoiiflh IwniliiCians of rhu 
:?i*s r|n 50011 became apjXKenl. Theaircratl ujilnViVjrfy 
vJiwrable lb yctwirvl lire, arul soon uporadunii swilched to nighl- 
Ikiilt 1^ olid* fmme degree ol (kOtedlon 



| _ | _ 

'SPECTRE': Already a vwll proven tranupon alncmft, the locktieed 
C 330 was soon adapted to the gunship rale. Known its lht 
AC-KtOA 'Spectir:' |h«Howj. Iha d^irjn was cue ol Hie mcsl valued 
aircraft irs Vi&lnam lor suppdrljng ground lorccs. Cquur^X'd with 
Miniguns. ihe 'Spectri;' proved lo be the Ideal plaftorm lor "Iruck- 
llg; : .^lng , along tini network of freils Ihnl the Norlh V» 0 i™mf* 5 i=i 
used fcf transporting trobps ririd mattirials I ho 'Spuclro' IDok part 
.ii sumn ol Hie final missmilsQl 'if ". 1 war. and after returning lo thu 
United Staicc remainsd m liont-lme service wtlh ilia USAT Speoa( 
OperaiKKis Sqiwdronrs 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


A-4 Skyhawk II 

• Light attack • 1950s design • Upgraded for the 21st century 




O riginally called the A4D, the Douglas 
A-4 Skyhawk was conceived in the 
1950s to carry an atomic weapon on 
a one-way mission if a third world war was 
declared. In practice, the Skyhawk provided 
the US Navy and Marines with an impressive, 
conventional light-attack aircraft for the next 
20 years. The improved A-4M Skyhawk II 
flew in 1970 and more recently several 
nations have updated their early-model A-4s 
with new engines, avionics and weapons. 


▲ While no two-seat Skyhawk Us 
were built, a number of early-model 
two-seaters have been included in the upgrade 
programmes carried out by the Malaysian and 
New Zealand air forces. The US Marine Corps 
also rebuilt a number of TA-4Fs to OA-4M 
standard for forward air control duties. 
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PHOTO FILE 


McDonnell Douglas A-4 SKYHAWK II 



▼ AGM-12 Bullpup 

The main air-to-surface missile 
carried by Sky hawks before 
recenf upgrades was the Buttpup. 



▲ Singaporean two-seater 

The Royal Singaporean Air Force 
TA-4S is a rebuilt A-4B and is 
unique in having two cockpits 
each with a separate canopy. 



▲ Skyhawk II for the Marines 

Entering service in the mid- 1970s, the A-4M 
operated until about 1994 mainly in the close air 
support role. This example is firing an unguided 
Zuni rocket during exercises. 


▲ From ‘dumb bombs' to LGBs 

The refurbished A-4s are able to deliver laser- 
guided bombs and missiles and later versions of 
heat-seeking air-to-air missiles like the Sidewinder. 

Combat in the Gulf ► 

Twenty Kuwaiti A-4KUs escaped to Bahrain during 
the 1991 Iraqi invasion and later flew daylight attack 
missions from Dhahran, Saudi Arabia. Kuwait also 
has one two-seat TA-4KU remaining in service. 



FACTS AND FIGURES 


► New Zealand's A-4Ks contain the 
APG-66 radar, as fitted to the F-16 P in 
the nose to improve capability. 

> Designed by Ed Heinemann, the A-4 has 
been nicknamed ‘Heinemann’s Hot Rod% 

>■ On their first Gulf War mission, Kuwaiti 
A-4s mistakenly bombed Saudi Arabia. 


>- F4G4 turbofans fitted to Singapore 
are heavier than the J52 taut are more 
fuei efficient and cheaper to maintain. 

> Pave Penny laser designators, used on 
LJSAF A-10s + may be fitted (o RSAF A • 

American companies Lockheed and 
Grumman have updated foreign A-4s. 
























































McDonnell Douglas A-4 Skyhawk II 


PROFILE 


Bantam bomber 
reborn 


T in- A i Skylmwk iKViiim’ 

■i v I:i.sic of l S naval 
iviatlon. bill if began 
a - in ■xtraordirriry design. 
Douglas' famous designer Ed 
fleincnuinn created ihe Skyhawk 
i” kill' of ihr specified weight. 
Nkht'n the 'bantam bomber' was 
• inli'ied m d)S 2 ii u as 
n i 11 kaf A\ ligluJmi miibing bad 
■ -Iaslripjx'd from the dcogn or 
i unified. Hit? Skyhawk was t 
■ i civ atK an edeeiive ail.u k 
ii"' rail, and Iteeause <4 ils small 
;/i a did i k j) iv< 111 ii■ • I r >lt line, 
w 11114 s h >i' use a I >1 >s rd carriers. 


In Vietnam. Skyhawks 
jx'rformcd Traditional bombing 
raids and Iron Hand' missions 
against North Vietnamese 
surface-to-air missile sites. 

Intended for production 
from 19vi until I9S7 the 
Skyhawk was produced lor a 
further 26 years in many 
vadants. Significant numbers 
were exported, some opemling 
from land liases More iveenlly. 
letired ex aNInvv amiafl have 
I Kvn ref rirbisherl and so Ed 
overseas. Malaysia and 
Singapore opei'aie updated 



Below: With the GE F404 fitted 
fo Singapore's A-4S aircraft, 
Skyhawks have used three 
types of engine , including the 
Wright J65 fitted in very early 
marks and the Pratt &Whitney 
J52 in versions after the A-4E. 


Above: Malaysia bought 88 
ex-US Navy A-4s in 1979 , but 
abandoned a major upgrade. 
Grumman refurbished 40 examples 
which now carry Maverick and 
Sidewinder missiles. 

former l sN 1 nn Ii nes, while 
New /.ealandS upgraded \ is 
were delivered new m die ] ( J Ms. 



Mam 11 .' Con .■ if sail qtx hi oily carry a Iwt j 

iM'lnr . Ifiiloodt and the last lour \v 11 :. of 

Ihe eircraHs 'Biihtok if serai number 


A-4M Skyhawk II 


US Marine Corps Attack Squadron 324 operated the 
first production A-4M Skyhawk fls from 1971. 

By 1976 five USMC squadrons used the variant. 


■ V 1 ; v.VH Is inlnxftlCHfi a more tv sirjOtl 
Kfcpft f3H0|jy qwinq mip^WLSl vi:at..iin- 


■I 1 A C • V r I i ! 

. lack 1 ad, 1 >:i ii minnel which 
• r . i 1 k.'I Cillud mi, 11n;* 
luelHju linu. 


InLandsd Eg hold aviortrs, 
1 lumps' wern fitted Id 
early vfirsiortSi of tile 
Skyhawk, starling with the 
A-4 F of 1066, Some 
upgmdnd A 4s have htid 
these reriDOved, 


This A'4M conies |he 
high ■ visibility myrhnys 
common To US kSavy 
and Mamie aircraft <n 
Ihe 1970s. Today 

'lOW- V-?' ccfciur fvCtie.rrii-.fi 

are more usual, 


Skyhawk Us have □ Inlor 
vofskJU of Uie Rett ft WfisEnay 
J52 'yrbojet origine. 
Sfligapdre& '$i ifJfcr Skyliawkiy 
□Et- a non afterburning variant 
ol the MB's GerwsJ Electric 
F4Q4 luitjofan. 



Two Mk 1 2 connon were fitted to the A-- 1 M. 

A-4S akcrati have been equipped wilh two 
■'O-rnrn ADEN cannon, as canned by Lf'Ki SEPECAT 
Jaguar and The BAa Sea Hamer. 


m iEt, day Ihe Skyfiawk nuclei carry a substantial 
weapons load. While this is modtest by modern 
standards, upgraded A-4s can deliver much more 
up-lQ-daie and ailed ive weapons than baiore. 


tghter upgrade projects 

H F-5E TIGER IY Wifi, IN, aquipment 
» ■lulled in Ihe Tiger IV, Northrop hopes to 
■ ifittrre some of the market for updated F-5s. 


■ MIRAGE 50CN PANTERA: Chi It- Mi-.=, i- 
5QGs are being rehuiil with canards arid new 
avionics with help from Israel Aircraft industries. 


H F-4E KURNASS 2000: Originally intended Eg 
include 1 u-w engines, this Israeli project is now 
restrtcled to an awomes sand airfrarne upgrade. 


H MLG-21 *2000; First flown in May 1995, the 
MriifH Aircnaf! Industnes MiG-2 I .rQOCj has a 
comprehensive Western avionics fil. 





— 



A-4S-1 Super Skyhawk 

Type: singfe-seai miacK aircraft 

Pgurerplanl: ons 48.04-KN (10,am ■ I b. thrust) 
General Electric F404-GE-100D mm 
alterhumipg turtootan 

Hanimum speed: 1 1 24 km/h (70 1 m.p h.Jai 
sea level 

Initial climii rate: 3326 m/m in (iD .912 f.p.m.) 
Range: 1 158 hm. (720 mJ,) with max. ordnance 
Service ceiling: 12.190 m ( 40,000 ft.) 

Weights: amply 4&49 kg (10.249 lb,}; maximum 
take-off 10,206 kg (22,500 lb.} 

Armament: two Mk 12 20-ium cannon, plus 
external ostSnance 

Dimensions: span 3.38 in (27 ft. 6 in.) 

length 12.72 m (14 ft. 9 in.) 

height 4.57 m (IS ft. 4 in,) 

wing area 24.14 rn L (260 sq. ft.) 


COMBAT DATA 


MAXIMUM SPEED 


The Ivan-engined A -5 is H rffliolively fast aircraft compared Ed tiia 
Slr^wvk, Th® sttslghl-wlnged A-10 was designed (or kvw-spiMjd 
cIosl* air support rnieaions over a baLtlelHHd'. 

A-4M SKVHflW* II 1DM km.'ll C5Z5 ffl.jl.B.] I 


M9D km/h 1739 m.p.h ) 


6&2 km/1f (424 m.p.fi.) J 


COMBAT RADIUS 


ThwA-taN longt-r * .n•«:■ • lawl LD nivii 4 trxlur,iln<f knic* iimi- uwf 
.1 batilolldld. The rsdnyc of tiolfi the A-4 nm! A-10 can he extended. 
Uy LKi!r>g nir-Eo-aif refuoliihg. unhke Itw A.-5 


SrtTHHWK II 

wrTkm 

134A ml.) 


X ^ 
* 

T A fl Fwni 

T 


Am 

OfUHDERBtMf 4 
I non hr* 
|6ZI mi.) 


Fwrrift p 

K im 

tin m 


BOMSLOAD 


The design of me A-5 vras based nn ihni os a lightwigm fightef 
and IfnfrHlQro roulrl n ! ..nrr> ,t^i iMiic.h iHtwi.incfl .ts thy A .5 ami 
A- IQ wlimit were dasjgnad irum lire auLaeil rls atlack m 

A-IOfl THUNnERBOLT \\ 



7250 kq (16,000 lb.) 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


C-9 Nightingale 

• VIP carrier • Airborne ambulance # Civilian design 



A fter its successful introduction into 
the civil airline market during the 
mid-1960s, the McDonnell Douglas 
DC-9 was selected by the USAF in 1967 as 
its dedicated aeromedical evacuation 
aircraft. Experience in Vietnam showed just 
how vital such an aircraft was in modern 
war theatres. Ordering such an aircraft ‘off- 
the-shelf' kept costs low, and the enduring 
nature of the type has ensured that it 
remains in service more than 30 years later. 


▲ Essentially 

based on the commercial DC-9 
Series 30, the C-9 A Nightingale has given sterling 
service to the USAF, yet it is often overshadowed 
by more glamorous aircraft. 
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PHOTO FILE 


McDonnell Douglas 0-9 NIGHTINGALE 



▼ Cargo carrier 

When operated by 
the US Navy , ffte 
type is known, as 
the C-9B Sky train 
II. For this role it ts 
equipped with a 
large cargo dot ir 


▲ International rescue 

With a large Red Cross on its tail, a C-9 Nightingale 
lands at the scene of another disaster. 


Naval reserve ► 

After a review of its transport 
assets , the US Navy turned over 
its fleet of Skytrain lls to the naval 
reserve. In time of war, however, 
the aircraft would be deployed to 
front-line naval bases. 




<4 Angel in the air 

The US Navy has operated the C-9B Skytrain tl 
since the early seventies. The aircraft required 
minor modifications for military service but 
retained the grace of its civilian counterparr 


Great white bird ► 

77iroug/iouf their entire service life 
the aircraft have retained a smart 
white and grey colour scheme. This 
has proved to be very appropriate 
for missions involving high-ranking 
personnel or government figures. 



FACTS AND 

> C-9A Nightingales Hew home the 
American hostages released from 
Iran in 1901. 

> One C-9A Nightingale is configured as a 
VIP transport within Europe. 

>- Flight crew consists of two pilots with a 
crew chief or loadmaster. 


FIGURES 

On aeromedical missions, the C O, 
Nightingale can accommodate 40 
stretcher patients or 40 seated pah s 

>- One C-9A was lost in a mishap al Si. 
Field on 16 September 1971 

>* In March 1981 C-9Bs replaced the lon'i- 
sen/ing C-118B Liftmaster in the USN. 






























































McDonnell Douglas C-9 Nightingale 


PROFILE 


America’s airborne 
saviour 


V\\ i-. \ ,\ \ \ ■■ 0\- 

aoB&flfto-g aijernoocaooaaBBBBaoaaeii 


F n>m \ klimm i«> Ok* t Tilf 
W.n\ |he ( \ \Iu11:;111- 

has lii.roiiK' in<.lisjx*n-H;ihk' 
■;upport <.)!' front line l s 

i iiojis, i p i.o !■) MreU'her cases 

■i iO walking wounded can lx- 
.u. l i niiiiH k la toil along \\ iiti 
i , ii jf I nK l1k .iI stall on these 
\ lUl <,k Utii if! HljuJHv 

Hastsl or i I lie IX! 1 > V'l-vi >U. 
i ie \iahla r’,]k 1 (_ J 11 Ll■ i\al sei vn v 
in Jnin I 1 kiH. iVfoHIIIfO.UH(ti 
iI k: sl,in<i.srd .iiilinri nu |lkU iI a 
M< e, not e.ss cinor with an in !>uill 
: i v< h-tiilk i iij> leu I lie I- ■ u. lins^ 

Ol -.in a ?n "s. ;L!Xj a s) k r kllist 
i •In 1 1 one cianpailment. 


ill I deck I -r.w of ihr-BP ..--i iti lor 
:■ I r ir xtfircl operatrans t “oaE KJrled cm 
i' ll? |Xirt OT ih® ro*.* is a net o' 

I h, •!' f \: jlic-nl ly 0 (.n,'r:!i-- ■.! ■ C;v :.l jirV-' - 1 

nirslsfrs. Often flown Ltv lessee 
CfHVvs, who ana fulMimB comrmrcferf 
i - m :■« I'li’ .ir .i ;i‘ i is |jfwr d 

II:-HI to I h.o tidily ViJrsailh‘ iiMrssfjon 
.i ->f (ik Hk-HKN. 


The I s M ;i|s* » re* :;\xxl three 
t -*X ‘ VW* lulls| m m i ei’suilis, 

Hie suc cess o| she I K>9 in 
miliiar) m *y\ ice \\ is .soon 
.tpprixTiied by I In * I S \;ny 
which ortlcrctl 1 1 ue <M)R Skyfrain 
II In un effort i' ■ men ten Lise Us 
snull 1 1 Li l impurlimt logistic* 
support seme e hirst enleuiri^ 
see k . in i h ' j .i dozen aii'c rail 
wnc : k i [iiiret I il* sue; vc I’ll I w< > 

I’m I ho l S Mn me < ■ ii ps Msn 
based on the Surio TM 11u t 9B 
ieahiivs a- Idihi >n il I u-I ■ \\nit ily 
ft>r exientlet t nin$< irn I un 
■ ij u-i .ae eii all CirgtT :ilf p,iv< i ■. i 
nr mined obnfi^unuH*»n Tlk? 


C-9B Skytrain 






Above: Operated on behalf of the 
special air missions airlift wing, this 
particular Nightingale is used as a 
personal VIP transport. The aircraft 
is especially configured for the role . 

, iei ill uric i!e| ill uvd h > Xu |i3i 
Audi i - lnrhl.n tlie ( !l ill VCmi 
< iilna mitrbm users hielndr 
Kuw ail ant I Italy v\ huh t ipei ale 
tun examples on hdii nanspoij 
and \ IP duties. 



C-9A Nightingale 

Tyne: tronsport/medical ovacunnon aircraft 

Powerijiant: leva 64.5-kN r^.500 Ite-lltrust) 
PralL &. Whilney JT&D-'S Eijrbo^n engines 

Maximum cruising speed: \w km/h 

m? irep.h.) a I 7620 m (25,000 it.) 

initial climb rate: 866 m/min (2.900 f p.m.) 

Range: fnrry range 3027 km (2,000 mi,}: mnge 
with full accdmmodatiH&n 2368 km (1,480 mi,) 

Weights: empty 25,940 kg (57,066 lb,}; 
maximum taks-off 54,685 kg £120,747 ?b.) 

Accomniotfation: Inur crew: 30 lo 40 stretcher 
patcents with medical ettendanls 

Oimensions: span 2a.47 m (93 b. s in.) 

length 36.3^ m (t 19 ft 31m,j 
hflrghl 0.38 m (27 It. 6 in.) 

wing ares 92.97 m (i.ooo sq, it.) 


Above: Taxiing to the main runway ; this C-9B Skytrain II 
operates with the US Navy on support duties. This 
example is capable of airlifting 107 naval personnel. 


ACTION DATA 


Though not as glamorous as the fighters operated by 
the US Navy, the C-9B Skytrain II has proved to be 
the ideal aircraft for transporting personnel and 
cargo to various naval bases throughout the world. 


Desp*!fn being In rn ilil yy El"® 

C-m Skytrai I retains u email civil- 
looking coioui' sbhame. Although if 
|-a r ely nnler^ .i combat ^ons, lha 
_ii'■ i' '.i■" is »>i|ijipp4Hl willi .r :rsfra roi.F 
i MTWm on Iho EM Ths rariucos (htt 
h-.k r.f Ln.jrk Iiv rrlrv ih:-. 


UNITED 


M 

STATES 



NAVY 



z 






- L 



• jAjw II.Vi cl TH to undertake cargo 
i pperfiliottH Hie aircraft is equ^npod wrlh 
. ! large cargo dooi. bus -:i hytk/iuhcakv 
sucdd to ease loading and ig operated 
if im within Ute cockpit 


with room lor 107 poEstyigera, scrffrasnl 

•S-|‘C:1 y earns iri •! <• ■ 1 ■; > -1 vl, i i i i| v v ’■:! i.: J i ir 

diid nng Hi sea. r D- ruippud wilh 

four 25 man iirr> rails located al various 
nctalion 1 .! cftK >;.i tf>a tbselacie 


Tlie fuadlagp e/aa Of IIva C -9B Skylrair i 
II r-'jn cgnSrun in ; lo mghl Klctncscird 
mihiury linighl patets when in all-cargo 
COrifigi n; tt,-;m r nr I hc-; ;i: c vierhi ions s he 
atfcrafl is titled with a specrai>/ adapted 
cargo ndlor Hoar lo reduce the landing 
snti uPHuudirKj limes. 


Airliners in military service 

I BOEING E-4B: Adapted liom (he Bpeinq 747 Jumbo. 

" military G-413 usnd as nn Advnnr-ed Airtjorne Command 
' j;-,i Hr: mi- i nil Is equipped wiili highly gqprnslic,ited 
unimuiiicalions attujpmtmt. Four aircraft are currently m service 


■ BOEING KC-135A: OperalOb both us an airtjornp linker and 
imrifipon ancrafl, Ihe KC 135 t>os served willi the USAF since the 
1980s. Current upgrades ul the ..iimrjfi hsvuJvm tlv adoption of 
more tuol-effrctent nngjnon. 


■ DOUGLAS EC-24A: ;>rvin- j .v.m -i . ,jK Navy - is im 
lilecEronic WniTirt-. Support .wncutfl. ;hu hC 24A is used ag.unst 
naval vessels lo assess Iheir ability to defend themselves against 
attack during military exercises 


MAXIMUM SPEED 


With lhS■ r«HU Lo nj-juli ,jn .-iik* ijnr-r.y siluallon in ihi* shortusl 
Eteriad cil 1 <nt-. Ihfl r,pt>ob of tht? C-9A Wighrlngale i^ high 
compared to lhat of Us cprrempor&ries. Fastasl ol all ine current 
fnihlary airliners is lire CT-^-fA. 

Z U MUKTMfiiALE hMl/h I.&62 m.p.h,| 


lu-m CKLKS1V 



CT«A 

liHMI 

AfttiO-uflU r>giiq>ped 
will i iiijdilrtjn.u liri'l 
11ink:'. :-:i. - tv-ncl dr, 
mfiLjir. ihu C Lt 
Niqfitir^i il.- -,li-l l,i. 
ij fotMivdy sftort 
endurunrie Hie 
Russian Tu- tlWi 
'Cnraiy' nir-ora onty a 
slightly ificrto-sed 
rartfle. Although Its 

kick ot range is a 
pnoNem. eio C-3 j 
operates In concect 
wish iLii^er ioniTv 
C-14 Is 


SERVICE CEILING 


Oesipned Driginfriiy 
for I no OVil cwilaiier 
murtiet, 5rift C-fi 
Njqiilaignk! hnit 
rntu-MioLl il 1 . ■ ;l ii ly lo 
□prirrilu 81 ntgh 
.MtMirJir. Wfwn 
opr^iHang wflh ir fuM 
toad ur urmuallftti ns 
perlormsnc* is 
r^fjnlicanJty 
mtJlifitKE, llOWQvi'Jf 
The hiqtHJul 
purlomw ('•■ Iho 
fu 134 'Crusiy'. 


I)*ru/tl (SSel m.|i.h.) 

527 hmfh (575 m.p.fr.) 


C-9A HICHTII 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


C-17 Globemaster III 

• Modern airllfter • Next-generation technology • Service proven 



▲ Providing 

relief to crisis-hit regions and 
delivering military supplies around the world, 
the C-17 is said hy pilots to handle more like a 
fighter than an airlifter in spite of its large size. 


A t first glance the C-17 could be 
mistaken as a run-of-the-mill 
transport, but those who have been 
inside the Globemaster III never forget it. 

This four-turbofan, hi-tech aircraft’s interior 
is like a giant cavern. The C-17 can carry huge 
cargoes and can be ‘turned around’ quickly 
thanks to its £ roll-on, roll-off’ capability. 

This is achieved by locating the ramp near 
ground level and using a palletised system 
with floor-mounted rollers for rapid loading. 
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▲ Always ready 

The C-17, carrying heavy and bulky loads, can be 
rapidly deployed to unprepared airstrips, by night 
and day, and in all weathers. 

▼ Armoured mobility 

One of the C-17’s load requirements was the ability 
to accommodate large armoured vehicles, such as 
this 28,349-kg (62,368-lb.) payload of an Ml WAT 
self-propelled Howitzer and support vehicles. 


▲ Global reach 

Air-to-air refuelling, which allows worldwide 
transport missions, is vital for any airlifter. 


McDonnell Douglas C-17 Globemaster III 


^ Squadron service 

Lockheed C-141B Starlifters 
began to make way for the 
Globemaster III at Charleston 
AFB in June 1993. The 17th Airlift 
Squadron was the first unit to 
receive production aircraft. 


▼ Fighter or freighter? 

For the first time on a transport aircraft, the C-17 
introduced twin, fighter-style, head-up display 
units for the two flight crew. 


FACTS AND FIGURES 


> In honour of the Douglas C-74 and G- 
124, the Gfohomaster Ml name was given 
to the C-17 in February 1993. 

> The USAF is aiming for 140 C-t7s, 70 of 
which have currently received funding, 

> The C-17 is the world’s third most 
expensive aircraft t after the B-2 and E-3. 


>■ The C-17's fin contains a tunnel win 
enables a crewmember to climb up 
inside for stabiliser maintenance. 

► Ini 993 C-17s New their first oper i • 
mission from the US to Kenya. 

>■ The C-17 prototype completed its hr 
flight on 15 September 1991. 













































McDonnell Douglas C-17 Globemaster III 



Transport for 
the next century 


Left: A parachute fixed to a freight pallet drags 
cargo from the C-17's cabin as the Low-Altitude 
Parachute Extraction System (LAPES) is used. 


C-17A Globemaster UK 

Type: long-range transport 

Powerplanl; (our 185 , 49 -kN ( 41.730 lb.-thrust) 

Pratt & Whitney FI 17 , -l p V7-lOO ttrrbofari engines 

Mari mum cruising speed: 643 km/h 

{40? m.p.h,) at low altitude 

Ferry range: 67ID km (5.400 mi.) 

Service ceiling: 13 715m (45.000 ft.,) 

Weights: empty 122,016 kg (288.435 lb.}: 
maximum take-off 253,033 kg (578.7E3 lb.) 

AccommodatiDfi: two p«lols, one roadmaster 
and up to 102 troops/paratroops in stowable 
seats or 48 Stretchers wilh attendants, or up 
to 76.658 kg (169,000 lb.) ol cargo including an 
Ml Abrams main batfle tank 

Dimensions: span 50,29 m (164 ft. M in.) 

length 53.04 in (174 ft.) 

hoighl 1 6.79 m (55 ft, 1 in,) 
wing area353.02 m : ' (3.798 sq.1l.) 


Iliglildcck (Ihnl is. (me 
oplin isL'tl lor pilot comfort) with 
digital displays. The t. 17\s iwo 
pilots sit side hy sidr and the 
plane is i nvn will) a control 
Mick instead of the yoke which 
is traditionally used on uansporr 
aiivitilt. The wing is swept at 
2 v‘ and has winglels lor fuel 


C ombining long range, a 
capacity to cam heavy 
cargoes and the capability 
to land near ihe front line, 
die C 17 Globem:tsrer III is 
the world’s newest military 
transport. The high-wing 
aireralt is a i)c lo carry alinosi 
any c irg< i and it I vans a slight 
resemblance to the airliStci' il is 
repltiring the (. I i I Si I liter. 


ellieiei k y. The \\ mg acccuinis 
for almost <mv-iliiril of ihe 
'aircraft's structiir:il weight. 

This fine yin oil: is <>nly )tiM 
beginning to prove its global 
airlifting ahiiilie.s. Il is The hi-tedi 
hauler ol ihe futuie. and the 
f SAP eXpet v to esuhlisil a fleet 
of m<)n■ than a lamdsed airctah 


Above: All aircraft likely to be deployed anywhere in the 
world must be able to operate in extreme conditions. 
This C-17 is undergoing cold weather trials. 


A front virwv ol fftg Q T7A -.1 town 

M !W || ■'.> - lo 1“ i !2 Wrm I I I 

c.■ II pi II:::■ Oil! | HKill*lOOTl I h& JS 

roautt ol th&oornptesc proputaitfa 

VI J ir <'jli>: IV 1 iiFX-1 in 1 1 Vi.! lfn j 

.'nrcmSi its short lake-Ptf and 
landing (SIOLt (^cjubfity 


Four Fl 1 W U ' i-'ii < *i *. ■ i • ■ ' |fv'i i 

uiJl'.lnliUirsj 1 1 il :1 m ' S' riy i .C i ■ ■ ' I ; 
maximum thrusi of 742 KN lb 

I trust) Ibid enrpne : t-a r*iE on Ifm J Wv-'fVU! 

I I irbofein, whir h I IW .;l'l m: u IV t v »a> :u ih 7s 

and has already l iitjw id si o:-:c <_-;s of 
miltwin Ifyinc| boors in r« 'ii i n : uiyi.-s: 


Tin - (. Ii -i.■ , ,i .>,i ji ,in.:Min 

ol (niamot luwt, St* wtng lanfcs nr® 

[ joaiijaned between it>o mein spits 
.itv i iiii .'jirnnsE the enure wing span, 

qiv.mr i iif j. n-;i | y i if 1 LX \Ci M IiIiuk 

i?.j. no gal ). 


This C-17A is the first production aircraft and was 
used for tests at Edwards AFB. It was successfully 
tested at 100 per cent loading before its first flight 
and was subsequently used for in-flight load tests. 


Compared lo oilier similarly ai^ed four-jut 1 ransporis. and 
particularly ihe C -V- ;b which llu; C 1 r'A is partly rep fleing, 
llie Globurv-hslCr III ofli^S exceptional paytawd GiipatNlilMJS. 


C-17A GLOBEMASTER III C-141B STARLIFTER II-76M ‘CAkDID-B’ 
76,558 kg (169,000 lb.) 41,222 kg (90,608 lb.) 40,000 kg (88,000 Ih.) 


in oomrrwn with many 

king-range airliners, 
IN-: 7 r -17A r\ fillerf 
With winglalti. I ln jpn 
fjunvn: In i|n ‘ij!iii r .mcfft 

• J il li| :-!r; vi:«i n. ■ j 

• J uu, It.li <11: Irt.T, 


A hn|fi| i:i ,v III iw:I fly 
IhoC 17A. IwchmIm 
mala run j in Fvirlmi .ii Ir* 
i rial el tfn- 1 In|H'J unk )i i 
.ixmirr'irM lain .j min i 
i:i■ -! i hi h :■!h j. (fights. 


()i ily . :• •• I- '. ii Ii 11 . v. -tr ri <3 nOgulrod to 
SLporviry ■ ir K 1 hat«fltt tha C f 7AV-. 

I rge i aylt.. ■. j. u Hg on tiiamsl 

c-lfgo hiunlirlrj ■iypLi::in 1 1 :■ P i. u J up 

t 1 1 l':|. I" : Il ■. • . ri■ i lei 


Each main unit I tin 

k wheels tmd, wimn r^traclod, 

I' :'iC-irl il i i.a- i. rb i f i: \ Min | 
a; |-‘lil i:-.l 'Ci* M'.vnr I.••.<- -V 


C 17A GLOBEMASTER til 
5190 km 
(3,220 ml.) 


C-1418 STARLIFTER 
4725 hm 

(2,930 mi,) ^ 


McDtjpiiotl Doiijolay 
C I /A I ,i:i pnly 
r.liijhllv tutlnr mnrpo 
tli-nri I ha I al Ills ll- 
T&A, but llwi 
AiPdhcan afipnatt 
achieves lhi& fiyLiir: 
waEh IWlC^ Ihfi 

payioad. Air-l£>air 
ii-l'.iK'iling is an 
import aril pari of lha 
CM 7A capatMlnv and 
Is alga available lo 
extend fctwQ raiXJ? 

□f the G-141B. 


Aw - naupla ndundpht 
Uv-by wirrj gysftsnu 
qpqratc u .] lbn C-17As 29 
control surfefc^fl. As wei 
as sliecrjrnptex: wing 
jjystema, these indude the 
Iwn rudders, tailplanes 
and four elevators. 


When retracted, the radr loading ramp 
is able to cany heavy cargo, including 
iwo 4G3i pr-Jieln lor ;ur dmpp^ng 


Ilyushin useo advanced systems id giv« inn Ii 7&M oxt:<:ik*is| Mr w 
performarKe, wilh a uiiiximum payluad only stgfiHy fwlow that of 
tt '11 C Mild, rive C 1/A .L- i.*n , M ly irr-|?ii'*;% vu n J ni»■ nuj twk» II 9 
r.di'ji-ii::.itil I /6M foi kinflMUj tml will: Iwito LLm- payload 


JSAF’s Douglas airlifter dynasty 

■ C-54 SKVWASTER: DOugiOS Haw Ihe lirsl ■ C-74 GLC 

54 in 19^12 arid more than 1000 were Ihe first trme i 

hslivered to the US Army Air Force arid Wavy. warn cancel]* 


■ C-124 GLOBEMASTER II: tv - C-124 Was 
produced by filling Ihe C-74 with £6T0-kW (3.500- 
bp) engines, a deeper and nose doors. 


■ C-133 CARGOMASTER: Only 35 ol 
advdnbMt lurbapirip Iranepoita were built. They 
wore refJred in 1971 after fyt^ut* probloms. 


C-17A GI fiHEMASTEfl III 


C-141B STARLIFTER 


usm* i uKi.t. 


II-7BM CAHflin-B’ 


C-17A Globemaster 


MAXIMUM PAYLOAD 


LANDING DISTANCE 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


F-15E Eagle 


• Two-seat fighter-bomber F-111 replacement • Gullf War service 




S trike Eagle - the McDonnell Douglas 
F-15E - is one of the fastest and 
deadliest warplanes. Developed 
from the F-15 air-superiority fighter, this 
‘smart’ two-seat aircraft uses advanced 
radar and avionics to deliver a vast array 
of weapons at night and in all weathers 
to targets many kilometres away. One of 
the stars of the Gulf War, the F-15E has 
at the same time retained the single-seat 
Eagle’s excellent air-to-air capability. 


A Without doubt the most 
advanced tactical bomber m the West, the 
F-15E provides the USAF with a unique 
night/alt-weather capability and replaces 
the capable but ageing F-111. 
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PHOTO FILE 


McDonnell Douglas F-15E Eagle 



A ‘Buckets of mstant sunshine' 

An early production 57th Fighter Wing ‘Strike Eagle’ carries two 
Dayglo-painted dummy B61 nuclear weapons. The B61 can be fitted 
with a warhead up to 25 times more powerful than the Hiroshima bomb. 



▼ Range enhancement 

F-15Es refuel from a KC-10A 
Extender. One criticism of the 
F-15E has been its lack of range 
compared to aircraft it has 
replaced , like the F-111F. 




a iantirn pods 

The AAQ-14 targeting pod is 
fixed to the right intake, with the 
AAQ-13 navigation pod on the left 

^ Wing tanks 

Up to three 2309-litre (580-gal./ 
drop-tanks are often carried on 
operations. 




A Anti-radar missiles 

This aircraft is armed with ACM- 
88 HARMs, one of a number of 
weapons options for the F- 15E 


FACTS AND FIGURES 


> Although the last of 209 ’Strike Eagles* 
was delivered in 1994, the USAF has 
ordered further attrition replacements. 

>■ The first production F-1 5E made its 
initial flight on 11 December 1986. 

F-15Es are known by the nicknames 
‘Beagle’ (Bomber Eagle) and ‘Mud Hen’. 


> Fighter bomber F-15s similar to the 
F-15E are currently being produced fot 
Saudi Arabia {F-15S} and Israel (F-1 51). 

>- Two F-15Es were lost in combat durint 
Operation Desert Storm. 

>- USAF orders for the F-15E were cut to 
protect funding for the Lockheed F-22. 



















































McDonnell Douglas F-15E Eagle 




COMBAT DATA 


&BU-28 


CBU-87 


‘Strike Eagles’ strike Iraq 


KEY WEAPON: I he 

i -15E was one of the 
• v aircraft of the Gulf 
; i''fi::t l able to make 
i'fooisiort Jttaoks in all 
'.'Withers and at night. 


STRATEGIC TARGETS: 

One mission of the 
F-J5Es was to hit 
strategic targets, 
in eluding bridges, using 
laser-guided bumbo 


‘SCUD’ HUNTING: 

Scucf-busting missions 
wore guided by AVVACS 
aircraft and involved the 
use of dns?er munitions 
agamst the launchers. 


TURN AND BURN’: 

When chased by a SAM 
during a bombing run. a 
quick escape could be 
attempted by the pilot by 
jettisoning fuel tanks and 
fidng ’chaff* arid flares to 
confuse the missile 


SAM THREAT: Heat-seeking surface- 
to-air missiles (SAMs) were a threat 
to F 15 Es on daytime missions. 


AGM-8B HARM 


icAHM or (he- I .. Anil R.iclmtion M ^jjuciMiiMB 

BMpon lur irt« ntuir ul nU il stidnt. liupoclallv . . . i.p.h: 

hri ■juu h- ■ i k 1 rh''■ r.-■ I t r is-.i I-. I * ■ »■ • f ip :-i • ■ | n I.i' ."ii- Q 


This 15 loaded wT 
14 SUU 3 QH 0 -Lister t-arnh:} for a close 
an suppon ixLtttefiefd air ;mer#s*tod 
mission A vast array of 'smart' and 
.: : 1 weapons can bo canted 


Cdrnrptamsrttng Hid radar the iantirn (Low Attitude 
r nn and Targeting Intra-Red fur Night i system, 

•'< ii i.sislmy c# I*. i: i jtk ter 1 he engine intakes: arte 
••..Hi terrain to lowing, radar ( rd a foritawcNook ng if'.fra 
•cm: r-iRnsoi, the nih*r with i l IN and a laser designator 


F-15E Eagle 

Type I wo-seal strifes fighler-bomber 

Pnwcrplant: two tzg.45 kN (2&.CiQD4b.-thrust) 
Prtill S Whitney F1QQ-P-229 afterburning 
turbofan engines 

Maximum speed: 2635 km/h (1,646 m p.h.i 

Range: 4445 km (2.756 mi.) 

Service ceiling: 1 8,290 m (BOiOOO ft,) 

Weights: empiy 14,379 kg (31.634 lb,); 
maximum take-off 36,741 kg (86,030 lb,) 

Armament: one 20-mm M61 Vulcan roiary 
cannon and up lo 11,000 kg (24.000 lb.) of 
weapons, including ASM 7. AIM-120 or AIM-9 
air-to-air missiles. AGM-65 nr AGM-B8 l-*ARM 
alf-to-ground missiles, laser-guided or 'iron' 
bombs am 1 1 luster and micloax munillons 

Dimensions: span 12.05 m (43 ft.) 

lencjlh 13.43 m (64 ft.) 

height 5.63 m (10 It.) 

wing area 56.48 nv (S08 sq. ft.) 


' ■ ti GBU-Sfi one of a I a? rnly ot 'tnser-EjLfiriQd' oorr.h-. Lc&nd 
tac fiu'ir Hu- sookf* head ami moving Mr:-. arc Miod :o a siaaidnnl 
•‘dumb" bomb arm provide precision guidance. 


bar nil- aq. 111^,1 ‘■-ill '.ninnptj,' lanjt-ls Hie CBU tif 4 Iiti<«n>b- 
conliJirt^ 11 variety 01 sub-mmiLiofii, including .'srrnguj-piurrtng Twiitf 
.n ii- fuM-AunrwiI dovleea 


Veterans of action against Libya and in the 
Gulf, USAFE’s 48th Fighter Wing, based at 
RAF Lakenheath, traded its venerable 
F-IIIFs for F-15Es in 1992. 

90-0248 was their first example. 


At IN 5 heart ol EIwj F 15ES 

■ i?t. iE UhlV If. Ille Al J i. a .'I ■ ri !.1 
V 1 Vi- ll . nr !n . ill 11 11 Xk“, *' 1 

: .|l- 1 - ■ -.1 mi >11 ground m.’ijipirn] !•.ir 

■ 0 :. uditn wiyifteins mining. 


llie cockpit is s1atano1-ftte-art. 
The pllol fias a wKk? rtfigte 
head up display (HUD) and 
thing multi luncUon display: 

;M‘ l.::,i In’ '/.■■ •muon ; Sy&tencj 
. ... ,W .1 v. has lour MFDs 


To imprgvb range perlbrrr^i ice 
Conformal Fuel Tonkg iGf • Tgj are 
tiled lo ' Ho of Ifte • v;iT.n|t-. 
Thewn each hokl 2653 111 res 1700 
rial I ot fuel and have pylons 
nlLidood lot the carnrtyf- ol 


PROFILE 


‘Strike Eagle’ 
tactical bomber 


m 


M r Donne) I Douglas 

f- IT Sinku F!ag!e' - 1 he 
hist and kiMvadifng 
hgl Herd >0111 her version uf the 
himous F-t^ - has replaced 
(renral Dynamics I' ill the 
l S Air Force's long range 
lachcaJ strike aircraft :unl coniip> 

■ agin -1 |itadrons 

!li*. original plans for a 
gTKTUpd H I: m k h.-igjv cor 
. 1 1 MiuloiHxJ in l' 7 _ s hut ao’ived 

III JOhi! W I K! I I I i.l I.', I H'gJ J1 I I dug 

.1 L\vi cm ii TI I 5 A. The lirxi 
proiluction aiivrali llrw in IPMfi 
.ihvi u impel il ion ftoin tlu 
i K‘\| Ii.ilI heen mvii oil. 


All hough gt »\ ei nmenl 
budget fills reduced deliveries 
to just o\ er 200. I he )■'-1 sh 
peL'tornied villi disimction in 
the 199J C.uir War, attacking a 
variety ol Lirgeis on mUsiott# 
dun indiidcd himhng for -SclkI’ 
mis.sili site di ii:ip s< n'l ir'S 
I a sling up in six hours 

The I -1 SI. I ms act jimx'' I its 
homli i an vi! ■> t .spar if> w idiom 
giving up any i >f as air io air 
iniiiiv I’iiis is ulicie 1 differs 
M> mi the 1 Ml. v I lit h used 
silver specs I k i cm. ape I rum 
hoslile lighlers. The Si like I'.aide' 
can fight I ur k and \\ in. 


The broad wing of the F-15E has 
a reputation for subjecting crews 
to a rougher ride in low-level, 
high-speed flight than the F-111. 


LnlEJ-pt4xlipt.:Tlon F laFT 
1 uvo two r 'Mir ,s WtVtney 
FtOO*FW-229 IrnpnbvttiTf 
PeploTTiiaiH.'L! I nqinu ll? l.| 
attefbumiuy turtxj^tK 
grvng Mncli 2 f.apnWIily 


As on ifcC]hitor versions 
Df The F i p. anJVIGI 
roiary ctarmon 
1 irioiiMlo:I hi irii- 
slartkkartl wtlprool 

I ,1 -Il 1 1 «‘Milir ■ AlW 1 ■ 

■ iii :i v. 1 ■ 1 U ■!, AIM . 

:ipenow ancVui aim 
ten ami iaam ..nr lc 

mi 1 .'vb'% fi i.)y J1 No Imt 
1. urrirtJ This Exampte 
••Minus i'.v:' luvwimlot:- 


F-15E Eagle 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


F-4 Phantom II 

• Air superiority • Long-range strike • Modernised classic 



A Like its classic 
adversary ; the MiG-21, the F-4 is a highly 
versatile aircraft that sold in the thousands. An 
upgrade can cost as little as one-sixth of the cost of a 
new fighter ; but can deliver performance that in many 
ways is as good as that of the latest tactical aircraft . 


A lthough the last American 
Phantoms have been 
withdrawn from service, the 
amazing F-4 story continues all over 
the world. Several nations have 
decided that the best value for money 
in military aviation is to upgrade the 
mighty F-4 with new cockpits, 
avionics, engines and missiles, 
making the 40-year-old fighter as 
good as many new types. 
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PHOTO PILE 


McDonnell Douglas F-4 Phantom I 


I 



◄ ‘Wild Weasel 5 

The last Phantoms in US service 
were the F-4G 'Wild Weasel ’ 
defence suppression aircraft. 
Armed with HARM missiles, they 
flew with distinction in the Gull. 


▼ Kai upgrade for Japan 

Japan's F-4EJ Phantoms were 
upgraded with a new AN/APQ-172 radar, 
new cockpit displays and avionics , but 
externally look almost unchanged. 


A Turkish F-4s 

An upgrade by Israel 
Aircraft Industries, 
for Turkey includes i-. 
new radar from Eli, ■ 
and advanced multi 
function displays . 



‘Kurnass’ Phantoms ► 

Israel has upgraded its Phantoms, calling 
the new version 'Kurnass’ (hammer). 
These have seen action over South Lebanon. 




< Luftwaffe ICE 

The upgrade for 110 of 
the Luftwaffe’s F-4Fs 
included a ring laser- 
gyro, APG-65 radar, 
smokeless engines, 
radar-warning receiver 
and the ability to fire four 
AMRAAM missiles. 


FACTS AND FIGURES 


> The powerplant for the F-4F ICE consists 
of two German-assembled J7S-MTU-17A 
turbojet engines. 

>- Israel’s Kurnass Phantoms can launch 
the large Popeye stand-off weapon. 


>■ Israel’s Super Phantom prototype was 
fitted with Pratt & Whitney PW1120 
engines in trials. 

>■ Forty Luftwaffe F-4Fs were upgraded 
to a lower standard than ICE/KWS. 


>■ The F-4G has been retired, but no fully 
satisfactory replacement yet exists. 


>■ Upgraded Phantoms will remain in 
service until at least 2008. 






















































McDonnell Douglas F-4 Phantom II 






PROFILE 


COMBAT DATA 


TURN NATE 


JntreaiwJ I hurst and 

HKfljOKl '.VfTflhl ij 3 Vf> 

ine newer F-*1s a 
better mHlani-anaous 
aixl ^ustdinad turn, 
rale than older F-4a. 
especially (hose with 
ijrHileillRd wings. Ttio 
upgraded MiG-- 21 with 
air RO-33 engine 

could iMotrahiy stilt 
nut-I ejut Hip F-t. 


J* 


MiG-2f 0IS FISHBEQ' 


CLIMB RATE 


MISSILE RANGE 


I hr trie MiG ‘ 
lire r -3 1m bouu 
marlfi Vtt&ljy rhGfB 
capable with thHi- 
□ddillon o-l new 
rirtMu-Jd-hyget 
rmilles, stowing 
thn aircraft rn 
turn away tram 
its ncf Kjrimt m. 
Boon ns it Urm 
ils weapons 


i 


MiP-2tms FIShBEQ 
fill km 131 rm,| 


Y -111 "'KBNfflM 


*5 hrorae m \ 


j ii 101 i'MiTP 


Sflt IB! I|3I* JTtl 


liirfi^u nd yjicjirm- 
fifllicifmcy gives 1HC 
new genwa tton F-4^ a 
suptihUr climb rails ia tf«B 
h.^i if\f mndtds. The [ 'ID 
lied n ■ gliHy LivLIdK rain 
I Iran lira siTuKlnrr) 

Mrf i Vi r?ir; thanks- la *Lss 
tiMjn lnmat-to wetgbJ 
ralip; lira latcrS.1 upgraded 
MIG 21s would probably 
liuva a better ciiitib rate 
due to the- jjowrH of the 
RD-33 engine- The 
F -4 HCE'ti climb rale 
would challenge many 
mora rrtfKtefn lighters 


The Phantom generation 

| US NAVY F-IB: rhB In SI i;iaj(:ir F ■« var.cirt was the US Navy *j 
40, an intenceptor with ground-attack capability shat saw 
widespread service m Vietnam and inspired the USAF F-JC 


■ EGYPTIAN F-4€: Egypt rncaivad 35 gx-USAF F-iL-s. This 
variant had a stalled wing 1o enhance marraouvrabiHty, ant! hm 
I ntarrmt cannon as □ resuil of combat in Vietnam. 


■ JAPANESE F-4EJ: lho Inst Phantom built wast one ol 14b 
~ iiEJs licence• produced by Mitsubishi serving in tun air distance 
rule- Thirty wtsni fitted wilh Japanese t^inil radar. 


F-4D 

PHANTOM 
14.630 wiVnin 
{48.000 l.p.m.) 




Ferry range: 2593 km (1.6 11 m.p.hj 


Service ceiling: ib. 975 m (62,250 ft,} 


Weights: empty 14,55(3 kg (32,090 lb,}; loaded 
28,055 kg (61,850 Id.} 


The combination of modifications 
like new avionics and engines makes 
the F-4 feel like a new aircraft. 

Japan's V iLS Kai Trvrali a bo 
has improved vi-nposik iddtir 
and ,i\ u mics, a\\< I has the 
ability In dvkvoj ik VSM I 
and-.sliip inissilf. 

Pib»f^ *..i\ ih.ti new mu-drls 
likv 1 1 1 l-* I ii ; |( i.i .in ukt* > in 
am fighter in the u ■ >rid in a 
It Hlg-mi Igv ait b 1 ail dm ‘I and 
cc mu' thn \ ii Ecjfiou 1 '. 


Ih'- . i- ill - -' 1 i ' ■ 

LiunaiTu^ft 111 rr-HT ! .'J r:-; urVO 

fit llw most importml ports cjf 

I j !■ tt h pH si it ' ho 
«naUlng 'I h> (toli-vur 
pr#c£$aon [ju'iJod muni irons 
like Hi { i^yn -ukJ ; 'nw^v.iy. 


F-4F ICE Phantom 

Type: Swo-seat lighlFH/'fight^r-bonilber 

Powerplant: two 79.634:N {17,91 Mb. thrust) 
GE J79-MTU- 17A aftdrburmnq lurbojets 

Maximum speed: Mach 3,17 or 2304 km/h 
(1,432 m.p.h,) wilhout weapons 


The dials and knobs of the old 
i -4E cockpit are being replaced 
by TV-type displays. 


|liar»(te on U-troti to-arxj-slick) cockpit syslern. 

I-Ha of ter fuel is L.'lkfitng an advanced heod-L^i 
•i fisptiiy in iln ii[>; , .iLla?i 


Unlike ths MfG-21. rrtoal Phartcm 
upgrades "-avc no: irv--lutJcd ma.c 
changes nl engine; the proposed 
PWl ! 20 engine tor tnn Isnirti 
Phanlcrn was not adufjft.nl 


New life for the 
great Phantom 


T hough the lime-hr nit Mired 
Phamojn b now a very 
old design, the K- 1 ] ; LC1- 
(Improved Combat FiTtdency) 
upgrade will bt- flying wilii 
I il; LuJlw al(e well ink) ll le ? 1 si 
(, ciiuny. imill die I Jirolighler 
ryplioun enkTS lull serx’k e 
hiipn »vi’il (adar. lung range 
A f IK AAA' i 'iiis.sik.-s an 1 auvain i u I 
ntUlti-luiu dun * i kjiii 
, i ease ilu- ptlul .s workir>ud :nv 
.■.I leakires ol ihe t.j>■. atletI 
.iin ■rail ll tlsi > I ms a rev isCi I 


eoniro! shek J( *r the pilot and 
improved avionics. 

White Germany is the world 
leader in breathing new life into 
the Phantom, advanced versions 
of Ins super a ire rah are being 
■Flown in japan. Korea. Israel and 
I irkev. The I- aeli Phantom 
incorporates strenglliming amj 
new tvionics, while the proposed 
Ktijx-i PlunEom was eqmpjxrl 
with a canard wing and new 
engines feir greatly sufierioi 
perfi u‘ii iai u t ■ and eo m tout). 


" e pgradfid I 
have n new radar 
warning recetwor. 
a in ia has a I liton 
svslor- wiin ii ii :i iivnr 

j,||| 'l„ -'AH >: 111| is 


Armament: four AHM-150 AMFIAAM or 
AtM-7 Sparrow medium-range mdar-guided: 
aiMo-air missiles; AIM-9 Sidewinder 
f it)/t 1 - Sfiftk mg miss ilos 

Dimensions: span n .66 m (36 ft. 4 in.} 
I&nglh 10.96 m (62 tl. 2 in.} 

height 5,05 m (16 ft. 5 in,} 

wing area 49.24 rn-' {539 sq. It.} 


The Luftwaffe's improved F-4F Phantoms are now 
entering service with JG 71 and JG 74. They are the 
only operational F-4s armed with AMRAAM missiles. 


v 

'he mulli-mode APG-SV.:.radar «.v 


also used In ihe F-T3 Harnol II can 
perform In ground-manning, nearnh 
lanrt -lrnck and dtogfyhl rrnndes 


The aarodynarnica ol the F -4 ana a 
gancwnliDn behind today's fighters, 
Genyially. ii -s only wedh upgrading 
■ 1 1, if 11 -i ii niy Viv , 1 nrli ■n-ic- 
f dyrs; rnany I r 4s sra loo old to tje 
worth iTHxJilyirKj 


The nriw F-4Fg will have special Fr.azer- 
Naah ejector rate allowing ihe carnage oi 
ths AMRAAM fire-and-lorgci missile. 


lor the F-4 give 
illlo GKtra thrust, 
bu t otter much 
better (uei 
conaumpt ton and 
need Tar Cess 
nifijntei'i,'inof:. 


F-4F ICE Phantom 




































Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


F/A-18 Hornet 

• Carrier fighter • Multi-role strike • Anti-ship/radar bomber 



A Being an F/A-18 Hornet pilot is 
perhaps the ultimate aviation job flying a 
single-seat high-performance jet from a 
carrier, tasked with both air-to-air combat 
and dropping bombs. 


M cDonnell Douglas 5 F/A-18 can 
vault from a carrier deck, bomb 
a target, and stay to dogfight 
the enemy's top guns. The US Navy is 
delighted with this versatile warplane, its 
first jet intended for double duty against 
air and ground enemies. Marines and 
overseas operators also love the Hornet. 
The coming F/A-18E/F is a bigger, more 
robust version of this superb fighter for 
carrier squadrons in the 21st century. 
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McDonnell Douglas F/A-18 HORNET 



A Angels of thunder 

The US Navy's elite ‘Blue 
Angels' formation team flies the 
Hornet. It offers outstanding 
agility while thrilling air show 
crowds with explosively noisy 
power displays. 


A Export success 

Nations which have chosen to 
operate the Hornet include 
Australia, Canada and Spain. 


4 Fighting office 

The Hornet had the first truly 
modern cockpit aboard a carrier 
jet, designed around large 
TV-style screens and a 
head-up display. 


T Marine mud-mover 

The Marine Corps uses the two-seat F/A- 18D Hornet 
on night attack missions , armed with laser bombs 
and other ’smart’ weapons. 






^Carrier-borne 

versatility 

The Hornet is one of 
the world's most 
capable and versatile 
warplanes, and yet it 
still finds room to 
combine its talents 
with the demanding 
requirements of 
operating from the 
carrier deck , 



M Killer on the prowl 

Armed with Sparrow urul 
Side winder missiles, and 
with an internal cannon, 
the F/A-18 can fight and 
win against the world's 
best air-to-air 
combatants. 




FACTS AND FIGURES 


► Land-based F/A-18 Hornets make up the 
front line of defence in Australia* 

Canada* Finland, Kuwait and Spain. 

>- About 65 crack pilots apply for three or 
four annual vacancies with the US Navy's 
Hornet-equipped ‘Blue Angels’. 

An RF-18 Hornet photo ship was tested 
but not adopted. 


> NASA uses a much modified F/A-18 tv 
explore manoeuvring at extremely high 
angles of attack. 

> The digital cockpit of the sophistical ^ 
Hornet has been described as a cross 
between 'Star Wars' and a video game. 

V First flight of an F/A-18 Hornet took piac ' 
on 18 November 1978. 
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PROFILE 


Multi-mission 

master 



T ils.'' iiuipnifitmi Ii 1411111 tL 4 f{.-i 
1‘roin Mi bom lul l Duii^I.h 
h.ss usiuhlishoJ a place u> 
lilt 1 ha 1 kl> HU' 0 / IS Vi\ \ and 
MariuL' ;s vim ion: .valors and 
1 Marines wanted 1 if E A bS 
3 [01 net sea badly lht-y 
i. limluislted other a i remit to get 
11 Thoii faith i> justified: the 
\ is perfoimed superbk in 
1 un lahya and in Coperation 
S lewil Sh ii m 1 

1 11 keep III*- \- \ IS un Inp in 
' 1 ■ 1 11«( i 1 4 e ' )\ air t «mb;il. il iev 


ai'e improving the I Jnrnel 
consul ill !y. I idler fliglu 
inslrirmen^’ ind avionic have 
been added 10 new aircraft 
atonjf wiih rhe capability to um- 
1.1 r reaching missiles. None oi 
lhc.se changes deirtui from rhe 

manoeuvrability oJ the Hornet, 

an exic'eclinyk ai’ile adversary. 

The Jutiiru (■ A-18t : . (single 
scau and ! A I Hi (|\\ c t-.sc-atl will 
Ih’ Sfi v'n 1 ( Z ft. I i 1 in Hotre.' 1 uid 
(any J M d l kg (11 > } 11 k >rt: 
ii M ■! \avy ( .ii 1 iei ait wings will 


Defender of the frozen North - 
Canada has Hornets standing by 
to deter any attack across the 
yasf areas that straddle the north 
of the country: The Hornet can 
react quickly to any intruder. 

■v:x m I x mm as mam as U sur 
I iornut squat In u is giv iny .1 
Jnriiiidablc .Stirke and fighter 
a| nubility, Wall he F V- IS on 
!x mo 1 tile i S Vi\ \ 1 un prb'ps.t 
I -i uc. t yji il rally kii< »w|ng ii has 
(lie Ik'si aircra i in ihe wi >jIt . 



Sin- * -TI-; J: n( rl <• ■ Homel's 
wings fold up :j> Hurt EEm.; 
H’l r. (M s if ;< r. lief take up 

rlHreh pi if mi Mir- 

COnE i" 1 | 11 . i.ill 

' 


V 



F/A-18C Hornet 


Popularly called the ‘Swing Fighter’ because it can 
swing between air-to-air fighting and ground 
attack with great ease, the Hornet can perform 
a wide range of missions, including radar-killjng 
and ‘Fast FAC' - guiding other attack aircraft 
to their targets. 







McDonnell Douglas F/A-18 Hornet 


F/A-18C Hornet 

Type; carner-betsed nav&i strnket lighter 

PowerpEant: iwo 71 2 kN {16.020 it. ihr\js() 
nflerbuming General Electric F4G4-GE-40Q 
lurbofans 

Maximum speed: Mach 1 8 or 191 is km/h 

(1.190 m.p.h) at t2,190 m {40.000 ft.} 

Combat radius: 1060 km {663 mi.) 

Service ceiling: 15.210 m (50,000 ft ) 

Weights: empty 10.455 kg 123.043 lb ), loaded 
22.328 kg (42,225 lb.} 

Armament: one Martin Marietta M61A1 Vulcan 
20-rnrn cannon; iwo AiM-91 Sktewindar 
missiles; ?000 kg (15,432 lb,} of ordnance 


; 1 1 km 

ohaad of the wing 
give Ihe Hon id 
i urnJ OUtSiOf K.firU j 
Cdnlrol ol I uiii 
titrerafl when iFvifxj 
very Wiwly. 


Dimensions: 


- -VFA-B7 


Above ihe rad.-.- ly M01 

2G-mre Vulcan cannon which r& used 
lor ctes& range air to .ji? combat 
A drum COfitalnk 1.1 
ammunition is mounted below the 
gun and aM of H ie radar. 


' r 

I ■ -I ‘.Pi IS, h: afTiSSlpr iHlTOk Ifir 
uner endings When 
wetod, ihis ticok catcher 
toms Witch are sin n->g across 
Hie deck of |he courier 


— 400 


i 



The Hornet‘s undercarnago 
* 1 ■ . 1 

1 ! hiis lo withstiind Ihe 
regoal ed ‘ccMUroflerl 
crastv^l' nt CHfriftf 
landings. 


T firs Hornet comes a mixed load of weai 
Sidewinders arxf Sparrows lor enemy fightors, 
and Mk 62 bombs l-rnr ground targels. 


tn Ehs nosk:' ol It in Hornet is me 
APG-73 radar. v(4ilch ts ru Ihe head of 
ms aircraft's vamalfltty. it can see and 
track other aircraft a! great distances, 
white also mapping the ground to 
makn precision bombing wtsy. 


Killing radars with the Hornet 


UETECTIDU 70N£ 

JinftCK FCHttt 


ANT!- RADAR ESCO RT: A her the pre¬ 
emptive HARM rntaslte has been ISrad, other 
HARM-carrylng HcHTiets lead the- attack 
1 on - mi mi 1 if- ‘Min. 11 c -(inFj Any ■-■•■ny racS4f*'. 
that attempt to turn on ar<? fired at by these 
otnko escort afrqrafe 



span 11.43 m (37 It, 6 in.} 
length 17 D7 m (56 fL) 

height 4,66 m (15 It. 3 in.} 

wing area 37,1 6 n 1 ' (4 00 sq. 1E.} 


COMBAT DATA 


F/A-18C 1915 hm/k {1,190 m.p.fi.), 

MIRAGE 2DD0 2330 kwt/t\ (1.-14B m.p.h.) 

ITORMADO Cfl.Mt 1 2300 km-ti 1,479 m.p. It.) 


Tt«J I IdfiMil U ODlnr>i‘.u<l lor comhflt .md wsapems 

i ■ .i ■■■,.. • ■ I.; 1,1 v i •• ! '■ i I i-..‘ 

dt^jrjri ii r !t:-i ri Co atxiui 1.8 limet iIki ap«€itJ u(rjijijnd 



LOW-LEVEL COMBAT RADIOS 


ikuiKih hovti ,i.iv^jy 
tuMl liirj raputatlon ol 
fitjirvi : i ’ll ill-togged" 
l-lmh though lhey havu 
tanger rtLinjfj lliun !li<? 
proCWJlTtfl F 4 
hh.triHom However, 
ihis is nq leal 
hanehcop in these ClayT. 
ol aerial rekwllinfl, .vnd 
She superb 

lighting iibilily niure 
Jhan makes up for any 
minor pr^cicl, as 
ghpiNn in QpenaKin 
Desarl SlOciri 


i torn 

^■1401 

X 

MIRA&E JlKtil FjA-TttC HORNET 


tQHHAJO Gft.Mk 1 
[B7Q mi.) 


WEAPONS LOAD 


AilhaugTi liiv Hornel 
ts one ol Ihe most 
rnanoeuvrabJe 
I ' 

if carniiS olmosl as 
lai(jf a weapons 
ioeilJ ,r-i ii Spwtfllr&tld 

(jpmbu- h'Afi 1J1F3 

Tornado. Artdl with 
■ts suphrelHcaienj 
laryolingiandl Itwer 
Clef.rgnaJior syslem 
it is one el the rrtost 
iaociJH-aie bom-bec; 
currenliy in seroca. 


•F 



T0RNABD GR.Mk 1 
[>□□□ k a {19.042 Ih.] 


m m hornet 

70M kq H5.«2ItS.) 


Ml HAG t 200Q 
63QH }T3,SS3 lb.) 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


KC-10 Extender 

# USAF tanker • Strategic transport role • Gulf War veteran 



I n a reversal of the Boeing KC-135 
Stratotanker’s production history, 
McDonnell Douglas built the KC-10A 
Extender tanker/transport after it had 
established the DC-10 airliner design. The 
aircraft has revolutionised USAF overseas 
deployments, with the ability not only to 
refuel formations of tactical jets, but also to 
carry their support equipment and 
personnel. The Extender is now a key 
element in USAF operations. 


A Supporting USAF aircraft 
deploying to bases all over the world, the 
Extender has become a symbol of US power 
projection. Forty-six KC-IOAs flew 25 per cent 
of the tanker missions over the Persian Gulf. 
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McDonnell Douglas KC-IO Extender 


▼ Premier tanker 

The Extender can transfer 90,720 
kg (200,000 lb.) of fuel to one or 
more receivers. 


A Changing colours 

Originally operated in a blue and white colour 
scheme the KC-10 fleet has appeared in number of 
different colours including lizard green, dark grey 
and the current light grey scheme. 


▼ Gulf-bound Extender 

During Desert Storm, 46 of the 
USAF’s 59 surviving KC-IOAs 
were used to support coalition air 
power. The KC-10A enabled the 
deployment of US-based fighters. 


ARefuelling options 

The principal Extender tool is the 'flying boom’, but for refuelling 
US Navy and other NATO aircraft a hose drum unit is also carried. 


◄ KC-10 A achievements 

in September 1982, seven 
KC-IOAs met 20 C-141BS over 
Goose Bay, Labrador, delivering an 
incredible 29,484 kg (64,865 lb.) of 
fuel to each. The C-141Bs wont on 
to drop troops over West Germany. 




FACTS AND FIGURES 


> During its initial operational assessment, 
the KC-1GA supported eight A-7Da on a 
deployment to the UK. 

> McDonnell Doug [as based its KC-10A on 
the DC-10-3GCF airframe. 

> Royal Netherlands Air Force KDC-10 
tankers are conversions of DC-10s. 


>■ A typical KC-1QA mission might Involvn 
accompanying and refuelling eight 
fighters, while carrying 25 cargo paJleh 

>■ A digital fly-by-wire control system is 
fitted to the air-refuelling boom. 

> A six-mo nth evaluation was carried oui 
on the KC-10A before it entered service. 












































PROFILE 


USAF’s tactical 
Extender 



o 


ixkrtxi oil lilt; -_s| If11 . - 
’ vvr'SK in i >( I l ie I )C ] 0 

nr rimer lo siiiisly J 
T SAL rtX|iiiiviiicnT fora dual 
rok j Ad\ anct‘d Tanker/Girgo 
Airu.ifr, KC -1 (>A ck'livx-i ins 
began in 1981 I -nlike the 
KC-135, the E x!oruirr has a 
peimmcni probe-and 
rrl uetling .system n atUkion U 
ir Hying Ixiom, allowing ihe 
suppoN i>1 l SAl’ and l ‘SN 
.lirt i_ l fi i m the .Jim insssii>n. 

( >J!k ialEv t rediled v\ iih the 
I K">\ I ’SAI liiviafl Mildly urord 
(only one aircimfi lu.s been l< »>>i. 
in a ground hiv), ihe KC • HJA 
was invnjved in sin* 19Kb raids 
cm Libya. ojjcnHinns in Panama 
in 1989. and in ihe (vnlf War, 


While ihe K( I y'' force is 
mostly tasked with the support 
of sir;Megk bombers, ihe KC I0A 
fission is almost wholly tactical, 
he KC JOA currently forms part 
the t SAP.s primary tactical 
jjc'c, which is fa pa I >]u of rapid 
deployment Lo foreign airfields. 

The i:\tesKk i offers an 
nnm alloiI a m ihinalicm of 
t apnbiliiie-. \ lull payload of 
“kj.K i3 kg I. UiLLOSS lb.) c an hr 
carried nvn a Ttbbi km ( i.phti 
mi. ) range. 

lust prior lo Desert ,Storm, an 
experiincni io hi additional, 
Brili.sh hmlt hose refuelling pods 
beneath each wingtip was 
com pick'd, providing a three* 
point refuelling capability. 


This 2nd Wing KC-IOA, seen on take-off 
from Barksdale AFB in Louisiana, has its 
crew provided by the Air National Guard. 


Rowei b?A ihfj Extenders brig 
fangs activities is provided by Inroe 
General Steelnc lurhoEm--., 'iltr-1 
with Ihrusl fBvtifStirs it; sin 'i ii i*i " i 
Sanding tirnlaricoa. foi im ipn- jvui* ; 
its own onrJi iranctf, Ihrr Kf IDA 
lias a refuelling rowpLirJiu 1 -ln i t. 



KC-IOA Extender 


During the Libyan Crisis of 1986, Extenders were 
based at RAF Mildenhall, tasked with the support of 
the USAF strike force of F-111 s. 


McDonnell Douglas KC-IO Extender 


KC-IOA Extender 

Type: m-flighi-ratuelling lanker/sirategic air inter 

PowerpFanti three Z33.53-kN (52 1 53&-lb.-tlvusl) 
Genera) Electric GF6-5QG2 turbofans 

ManinuiTTi speed: 982 km/h {609 rri.p.h.) at 
7620 m {25,GOO ft,) 

Range; 13,507 km (it.475 ml,) m ferry 
qonfigy ration. 

Service ceiling: iQ.tSQ m {33,400 ft.) 

Weights: operating empty 108,091 kg 
(240, 1 Q0 ltj.)as a tanker; maximum take-off 
267.620 kg (598.764 1b.) 

Max payload: 76,843 kg (169.055 it.) cargo, 
plus max internal luel 161,508 kg (355,310 lo.) 

Dimensions: span 47.34 m (155 ft. 3 in.) 

tength 55.35 m (101 tt. 7 In.) 

height 17.70 m (50 ft.) 

wing area 358.70 m {3,860 sq. ft.) 


Manufactured by 

g . ;• 

Advanced Aerial 
«(of. filing Boom 
(AAPB) is ’ocated 
opposite an adrfi'.Kiriftl 
refuelling hose reel unit 
lor probed aircraft. 


COMBAT DATA 


■ ' ■ ; ■■ ■' 

electro'magnetic pulse shielding ol the 
KC 135 , ihe KC-IOA is unable to 
support strategic nucrlsar '.Hikes 


For Linker missions, ihe lower fuselage 
caries tuH bladder cells, taking maximum 
Lriu-mlo capably lo a total of 206134 litres 


The KC-IOA is laboured over the KC-135 by 
botxn operators al leant, fc.JT iM cpmfartcidlc 
ill Li< mg stalling position in IhsrQSr ftJS^agft. 


INTERNAL FUEL CAPACITY 


)ouglas airliners in military form 

I DC- 3 : From ils warld'Dealing DC 3. Douglas developed Ihe 
1 -47 Skytram for military operations. A mainstay of the Allied 
• m-sporl Heel during World War 11 the aircraft also served as n 
iH' 1 'ship n Vu'-iinari - Severn! remain m service 


| DC-6: White the USAF and US Wavy nnlh opera t*.i uiililary 
versions ol (he PC-6, several other air fore vs lipw DC-7 airliner 
conventions. A number or nations, mostly in Soulh America, still 
had DC- 7s on strength m ihe msd- ignfts. 


■ DC-9; Mi.Orinnell Douglas aotd military variants of the DC-9 
to Ihe USAF as the C-9 Ncplilingiile, primarily for use in the 
,-teromedlcaJ evacuation role. Tno DSN ur.ns the C-9 Skytram II on 
IIor 1 1 logistn; support duller 




A huge aiMsint of inter rial luet allows the KC-IOA to fehi-ei f>ph!Ers 
seiveral limes on lopg mtsstgrts, while retaining enough foe! far its 
awn r.Eeda Tho KC-13SA does not BWSb suppor1-lyp& 
misslans, ulllidugih lho ftAF’s TnslardOii’j 


-■L 

J.K 


-g- 






o 


KC-IOA 
EXTENDER 
161,508 kg (353.310 lb.) 


J ■* 


o 


TRISTAR K.Mk 1 
I42,m kg 
(312,644 lb.) 


KC-135A 
STRATQTANKER 
5,047 kg (1B9,303 lb.) 







































Aviation Factfile: Modern Aircraft 


McDonnell Douglas 


T-45 Goshawk 

+ US Navy trainer • Navalized BAe Hawk • Latest technology 



W hen it wanted a new trainer, the 
Navy looked at several aircraft 
before deciding on Britain’s well- 
established Hawk. Given the designation 
T-45 and named Goshawk, the aircraft is 
manufactured in the U.S. This well-known 
British jet is becoming the standard flying 
schoolhouse for all who earn the wings of 
gold worn by US Naval aviators. The T-45 
replaces the Rockwell T-2 Buckeye and the 
Douglas TA-4J Skyhawk. 


▲ Many 

modifications to the basic Hawk 
produced the T-45. The nose undercarriage 
unit is a completely new, stronger unit and 
features twin wheels and a catapult launch bar 
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McDonnell Douglas T-45 GOSHAWK 



▲ Trainer supreme 

Sitting on a raised ejection seat, the instructor has 
an excellent view forward over the student’s head. 
Carrier landings demand optimum visibility. 


NAl/Y 


Flying ’dirty’ and flying 'clean' 

The robust undercarriage, flaps , slats, airbrakes 
and arrestor hook are all deployed (above) in the 
landing configuration above while the aircraft is 
seen below in ‘clean' cruising configuration. 


▲ Complex wing design 

Full-span hydraulically operated 
leading-edge slats were 
developed by McDonnell Douglas 
and are not found on the simpler 
wing of the BAe Hawk. 


▼ Carrier launch 

Steam rises from the 
catapult as a Goshawk 
crew prepare to leave the 
carrier. The T-45 launches 
at 224 km/h (139 m.p.h ). 


FACTS AND FIGURES 


> Compared to previous U.S, Navy > 

training, the cost saving T-45 system 

uses 42 per cent fewer aircraft 

>- First squadron to with the T-45A is VT21 >■ 
Fighting Redhawks at Kingsville, Texas. 

► French navy Rafale pilots will be trained 
in the US using the Goshawk. 


Compared with the British Hawk, the 
T-45 has an extra ventral fin and a taiil 
heightened by about six inches. 

The T-45A will train about 600 new nav^l 
pilots each year. 

Each Navy T-45 is expected to make 
16,000 carrier deck landings. 
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McDonnell Douglas T-45 Goshawk 


Navy trainer for the 
next century 


T-45 A Goshawk 


! 'i iri nori/omnl Bool Md 
Fifes) heip to knit 

v ..vl ■ :■ ! 1 •■II- ■ 

liohvi 1 II !*H- (Ji ipli I 
IUi|Wi and III-' lailplurv.-. 


Ivpe: two-Seal intermedrate and advanced flight 
trairer 

Powcrplanl: ono 26.0D-kN (&.B5Q-Ib.-thrust) 

Rolls-HoYcefTiirbcm&ca F4Q5-RR-401 lurttofariEs 

Maximum speed: 907 knVb (618 m,p.h.) 

Rate af climb: 212R m/min, (7.000 f.p.m.) ai sea 
level 

Ferry range: i854 km fU47 mi.) 

Service ceiling: i?.875 nr> (42,240 ft ) 

Weights: empty 4. 251 kg (9.374 tb); maximum 
Ink e-off ( 5,773 Kg (12,731 lb.) 

Dimension:;;: span 9.39 m (30 f«. 9 in.) 

length 11.97 m (39 ft. 3 in.) 

freight 4.24 m (13 M 11 in.) 

‘.vnuj BflM HVFiO in (100 aq. fl.) 


D r witipnuMH (il flu- !'- n 
<it isiuw k w as i rirlk i/til 
Ibr takirig a tcmg timfc 
I t coring plain. hut th 
i ill giv es 11.:■ I .s. Navy an 
Km ii iced tr:Liner slk mv 1 to 
hk' m ilic world* Looking very 
icu I• like a lighter and 
cilumiiiyL; in mam ways like 
ik', I lie T- h f ’k isluivv k is an 

.i■ ■ i im\ t I', LiUttrtcJ \ tfisi .m of 
n • lii i si; 1 lawk, s!ivn-gllinin I 
. | n'mni iiwmtfi mi i <n mhvuH 


Ad Hawk vwviiU s $f\ ' l l ■ ■ 

j,! ■ '■ .UlirH! StarlPf Hi III 'Ml il. L11 IM j 

I ha engfriati end ontiotin l ayaiems. 
i he unil luai through Kite 

ifislinclivfi .ic- Miih tsii r-. : .piin v 


A I II JL:i in U‘- Is: ! I I - n|.i| ■; .HI ■ I " *W 

!, i'j*M |.j11 .'■. i ■■ K i" i. .-.In hiwti il .imr 

iiion iiiimi i.L n, i Tw 1 1 ’ * a- i 
Pylrjfii:illt,iv ' any punclii :r' | mrrih.|. 


sptxjd is importanl lor a 101 trairwr, bnlii la givu Iho siu-danl 
pikri ,i lastrjol in-,: ;^r spAatis and fo sht*ltn jny time apunl 1 lying 
fn.4«veun twine UusealXl H*h IfUif'niv} ,ir.,si In |Iir‘car^i qt Jhi? 
GostiEWk. for exarrspJe. mis migh -1 nkow extra currier training. 


SlinSml .nl .-.'or rvi< h nl on .1 M.iihri 
ITaker Mk 14 NA0F5 (N'iv^ Aim mil 
Common Ejeclion'Seat) The seal allows 
sale escape at zero height and zsm air- 
$pe$d 


This aircraft belongs to VT-21 Red Hawks, 
Training Wing Two and was based at 
NAS Kingsville, Texas, in 1995 in standard 
high-visibility markings. 


Power comes Jrom a single 
F405-RR-4Q1 engine, Wrlh this engine 
Uhe T-45 burns 55 per cent less fuel 
Shari iis T 2 Buckeye prccftictr^Qf . 


Au ■. ..,".'Lji.vi. . will nvroil • »<ly tin lilh ■ 
wit* 1 f .4 K*CJ 111 2 \ Tl 111 . l JH lUftfOf inM-i il 
1 iii. 1 1 ■ in.! original met.. 

wilh two mdlblurK Ikandieplav ^ 

a hhhii. ir- cadi COckpil. 


M0-1J9C 


U$S FORRESTAL 


rt,T,i‘ qI nlfliid ", importjin) ji a ijir'mlin way 10 niOMimiiiii iipixHi. 

Much Iranian lilki»ii>llllH! .ll li«|»i .tJli!u.,'.r ■' o ;■ ■ -n . 1 

vliKknl room fen m»\r.wt'fS Tl 10 T 45fcrr*CH out hurc iftiu to n'• ■ 
oxllrn wi-ijiil nl il:, niikiih.- iuiv.il ■jysl'urnS 


NAVY 


ii 1:1 tunen weight of 
'B7 ky ti'l& f'j !b >, the T-4f/p, 
ikipuh '.l.jnch bar withgfanris 
' uge stress. The cataptiii 

. '.1 bv'S the- aircratl at Fly.ny 

! ■ . 11 .'. !'' ! .1 I •. im : . ::: 


I?: order LQ auCCOiTtfnoClefe Iho riesv noso 
^unctefcamags unit, n eteepef nose sec lion 
.;: • ii tar 1 . T'k: nosewheei doors 
close txtcc the ley is locked dow^i. 


Ihe strengthened near fi^niagc has two sirig-mounled airbrakes nr’d a modified 
F A HI arrestor hooK. wtiidi s Capable o\ holding Hie ’-45 m I tie evenl of an 
. lerltfll snugging nf ihe anasior cEdite while the aircraft is; slfl airborne. 


T-45A 2128 my'niin 


rrier-capable trainers 

S MORTH AMERICAN T-28B TROJAN: m .rn 

1 ! ■' 'lie F 28 was the US Navy'-; standard on 
nnd-off'Shtp basic Trainer. 


AJihoiigh some cniicii lu r. 1 . 1 . *■ 1 ! turn ui« Fki'.'i.twk 

urscfurpowittiMi. ns upgrodod F40&-Rft-401 (snaifie pirovides 
iMfuquaia trmrtt for earner optwuimnii and is axirematy luef 
ftfftcioni. Hid M6-339C is Lmuiivil amongsi modern inunm; 
ha vii 11 ] .tiuibo|iji rnfliiii- Hum a muim lev. ri=«-i .'ii.uui 1 


■ GRUMMAN TF-9J COUGAR: I ivtiluncrF 
from rhe t9S0s tighter; Eher iraingf variant 
uontiniif J m iervicie into the 1970s. 


■ McDONNELL DOUGLAS TA-4 SKY HAWK: 

A I wo seal version of the highly successful 
attack jet. 


■ ROCKWELL T-2 BUCKEYE: Entering 
soi-vice in 1959. the T ? is now iK'n'ifl replaced in 
service by ihe T45A Gostteivvk^_ 


26.48 kH (5,960 lb. IhrusO 


19.S7 kU (4,4110 lb. llwust] 


PROFILE 


ACTION DATA 


T-45A Goshawk 
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Aviation Factfile: Modern Aircraft 


McDonnell Douglas/BAe 


AV-8B Harrier II Plus 

• Latest Harrier variant • Air-to-air capability • Export orders 




I nternationally recognised as one of the 
most potent and versatile warplanes in 
service, the original second-generation 
Harrier II was penalised by its lack of radar. 
In the UK, British Aerospace (BAe) had 
produced the Sea Harrier by adding radar 
to the basic Harrier, a trend that has been 
repeated with the Harrier II Plus. With the 
APG-65 radar from the F/A-18A Hornet, the 
Harrier II Plus has gained a formidable 
beyond-visua!-range (BVR) capability. 


A. Outwardly 
almost indistinguishable from 
the standard AV-8B , the Harrier U Plus embodies 
many improvements, including a new radar, new 
weapons and an upgraded engine. 
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: 




McDonnell Douglas/BAe AV-8B Harrier II Plus 



▼ European operators 

Italy and Spain have procured the 
latest AV-QB. Both countries 
employ the aircraft primarily in 
the air defence role. 


A First rebuild 

Unpainted and showing the various different structural 
materials, the first rebuilt Harrier II Plus performs a hover. 


‘Flying Tigers’ ► 

The first unit of the US Marine 
Corps to receive the Harrier II 
Plus was VMA-542, which took 
delivery of its first example in 
1993. One of its aircraft is seen 
here dropping Mk 82 Snakeye 
bombs during a training sortie. 



Reduction in orders ► 

Originally it was hoped that the 
entire USMC fleet would be 
upgraded to Harrier II Plus 
standard, but defence cutbacks 
during the 1990s have reduced 
the total to 99 aircraft. 


^ Variation in colours 

Different paint schemes can be seen on 
the Harrier II Plus. Most sport two-tone 
Ghost Grey, though these two examples 
have much darker upper surfaces. 


FACTS AND FIGURES 


> Since the first Harrier H Plus took to the 
air in 1992, engine failure has resulted in 
one of the prototypes crashing. 

>■ A primary motivation for the programme 
was experience from the first Guff War. 

>- All of the improved AV-8Bs were 
delivered by 2002. 


> All the Harrier II Plus variants receive 
entirely new fuselages. This is cheap *m 
than modifying the old ones. 

> The introduction of the new aircraft hi: 
resulted in a true multi-role Harrier. 

> Italy has been the first country to acquire 
trainers before single-seat variants. 
























































PROFILE 


Harrier II receives 
an update 


A IriMily ;i (Woven 
/ \ cif >gJlighter with fllu 
diutl-nmgc AIM-9 
Skit*winter nir To Mr m:vsik* 
i ilie? Harrier !1 Jus now 

in.iiurixt into :m Mi wcailltr 
r with Hie capability u ■ 

. • • •. i gt H\ ! \ !, i ri»i*l s ii.s i n g A! VI -7 
- row .itk! AIM-1 JO AMK'AAM 
-i 5 1 c-guit li M A A Ms. Tl r ■ I lunier 
- ivi,iins iin- i li r.r si 11 s| t* m 
i sjnihility ol iis predecessor but 

. i U b m imp n'Uitl Mr defence 
■ «J» ■. In June I9H” MM Jr mm II 
I h .I ■•;ijs niul BAc annul si iced 


I heir intern (on to develop a 
i ;id;ir-equipped I faniei a.s a 
privaie venture. Bv hue 1990, 
Italy. Spain and the 1 S had 
dyned a joint agreement lor 
l farrier II HI us binding. The 
first prototype Hew on 
12 September J99J. 

Sim i' then, the I 'SVK, has 
received t new aireiafl, 
unda hi it I k t '1 vs ere con veiled 
front AV-Kliv Spain has received 
eight machines, and Italy has 
received lb, with options on a 
further eight. 



McDonnell Douglas/BAe AV-8B Harrier II Plus 


AV-8B Harrier II Plus 

Type: single-seal afcdele^ce/ctosa-aupport 
V/STOL aircraft 

Power plant: ana 1Q5.9-kN (23,62 &- lb.-thrust) 
Rolls-Royce Pegasus vectored-thrust lurbofan 

Maximum speed: lOGfj km/h (660 m.p.h.) 

Endurance: 3 hours 

Combat radius: not km f6&3 ml,) 

Range: 3Q35 km (1,062 ml,) 



Above: Another feature has been to increase 
the number of wing pylons from six to eight, in 
line with the RAF’s aircraft. The new APG-65 
radar and AIM-120 AMRAAM can be carried. 

Left: Pilots have welcomed the introduction of 
the new aircraft and one, serving with VMA- 
542 ‘Flying Tigers', went so far as to describe 
it as a ‘quantum leap for the Marines’. 


Weights: empty 6336 kg (13,939 lb,}; loaded 
14,061 kg {20,552 lb.) 

Armament: one 25 mm GAU-12/A cannon plus 
11 hard points lor various external stores 

Dimensions: span 9.25 m po ft. 4 in.) 

length i4.55 m {47 n, B in.) 

iieighl 3.56 rn (11 tl.fi In.) 

wing area 21.37 m (230 sq. ft,) 



BuNo.164553 was one of the first Harrier II Plus 
variants to be delivered, being taken on charge by 
VMA-542 ‘Flying Tigers’ at NAS Cherry Point in North 
Carolina, which has been a centre of US Marine 
Corps Harrier operations since the early 1970s. 


UnSike early Hamers, the second 
gunerUHDn aircraft have retractable 
refusing probes, which can be titled lo 
the port aide of ibe fuselage ah 
intake. They are nnl always Pitied. as is 
shown on this parttetfar asampte 


O iMijtirnd tu if* <inrjsnat I lawyer design, 

I he AV-BE genes makes greater use ol 
composite rnelenals and graphite epoxy, 
i he fuselage somewhal longer and 
also stronger, wilh □ much longer ieligue 
life than irtai of life early variants 


' . of an edeqvijite radar remained a 
* ndteap-flf ihe Hamer force tor manj yaws. 

I I rmg thfi APG ■ 65 into ?jv • AV f.B I ol: reru illtM 
i> -j vasty superior machine, pod has lured k! 

Lh r-lli.ct v- --..o ckHtri'i e hghte' pHenny 

■ Her ■ ■:!.. n.Oi:v I' HU Ih* Rrit ■-0 s-h ! tarron. 


, ■ ' ■ ’ ’ ' ■ ' ■■■' ' ■ ■■ 

underwing hard points from sin to eigi it I he fc&taei AV-8B is. also capable of 
carrying Ihe AIM 1?Q AMFtAAM (Advanced Mediun Range Ar to Air Missile). 


For self-defence, thfi late,‘it AV-3B s liitncl with 
,n forward- and a th looking HWP (radar worrung 
receiver!, a Goodyear AN/ALb 39 chef! 
dispenser rr.d a Dofiplm MAW frmssiiir 
-zipproacr: warfririQj radar, “ins lost item is 
fitted lo the protruding fail boom tpnil. 


AV-8B Harrier II Plus 


volution of the Harrier 

M HAWKER P.1127: Forerunner of what 
fscame known as the Hamer, Ihe P.1127 
* • ifiormed. As first hover in Oclober I960. 



■ HAWKER KESTREL FGA.Mk 1: With the 
success of the P.1127, nine development 
aircraft, known as Kestrels. wore procured. 



■ HAWKER SIDDELEY AV BA HARRIER: 

Hi Til jjjrn«m;ior» Harr i nr:i Atrquifsd by Ihe 
U3MC They hiiva been f^pliicerl by 




■ HAWKER SIDDELEY HARRIER GRMh 3; 

Rflpresonring this pinnacle of early Harrier 
dfivelopmunl. Ihp GR.Mk 3 served until 1993- 


COMBAT DATA 


MAXIMUM SPEED 


A’j Him only I ruly effective WSTCH rombai aifcratt in service, Ihe 
H.jdiier l,' has an jmfwesslvo tusn ot speed, ll s qinckor Ilian llw 
Fm^-s an Sukhoi Su-25, which was also drfej^Vid for battleflfHd 
support, bui ini Jatjuiw A is quicker si in. 


11165 km 'll (66Q 111, [Kh-1 


Ay-88 

S«-25K 950 km.1i [5B9 m.p.h.] 

JAGUAR A 1350 fciplti (837 n.p.h.f 



COMBAT RADIUS 


Today’s i.i(11ock 
;iin;i£ili ,imi iJh-:iicjr KHi 
li'.i nindfc Ifn'-nf 
IfirlJOi’S .11 T t-H U'-.v-l 
in order Lo awordi 
lubcking by nrtdrtiy 
radar Comnp^fwi in 

11in -.f i'i.ti iieiti 3d- 

2S. ihe’ Ftarrar II 
Plus has n giualcr 
rtutltuH of action 
v/ .. . 1 

improvafTient over- 
ftp oogriidl Hamftr. 


Su-25K ‘FflOGFOOT-A’ 
195 km (307 mi.) 


W . JAfiUAfi A 
85Z kin 

W (S28 mi.) 


AWfi 

HARHIEB 

PUJS 

1101 kin 

(681 mi.) 


CLIMB RATE 


Wtttl \r. Swui 
nhortiurriniij Ai.'ftHir 

lurtiollni. the 
SEPFCAT Jilljii Jr 
A |lur Aii M.ki h.iv. 

u jVisncifTieniil 
i:liintp r.'iln TTka 
Sti-?6K Trogfool' 

is not Su|j l n-H imi.J . 

nor io ihe HfKriui 
H, hoih of wiuc-l‘ 
can carry a 
i jir-iikvr amnunl ol 
eKtsmal slor*!?. 
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Aviation Factfile: Modern Aircraft 


Mikoyan-Gurevich 


MiG-21 bis ‘Fishbed’ 

• Interceptor • Ground attack • Most numerous fighter 



M ikoyan-Gurevich’s MiG-21 bis 

‘Fishbed 1 is an advanced version 
of the fighter that has become one 
of the world’s most successful. The MiG-21 
was initially regarded as deficient in fuel 
capacity and lacking in adequate air-to-air 
radar, but improvements to the single-seat 
delta-winged fighter resulted in the MiG-21 bis 
which was produced in huge numbers. 
Despite having a poor combat record, the 
MiG-21 bis was being made as late as 1987. 



A Like many 
Soviet fighters, the MiG-21 was 
a simple design at first , but evolved steadily with 
better equipment to become a fine aircraft. 

It was far cheaper than its Western rivals. 
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Mikoyan-Gurevich MiG-21 BIS ‘FlSHBED’ 



A India’s defenders 

The MiG-21 remains the most numerous aircraft in the Indian 
air force , serving alongside other M/Gs and SEPECAT Jaguars . 


▼ Dogfighter 

MiGs have always enjoyed a 
reputation as good dogfighters , 
and the MiG-21 bis was no 
exception. Its R-60 missiles and 
GSh-23 cannon were a great 
improvement on the MiG-21 F. 



4 Hungary squadron 



Despite having retired two squadrons of MiG-27MF&. 
the Hungarian air force retains a squadron of 
MiG-21bis, which will probably be upgraded. 

▼ Gone to the scrapyard 

When Germany reunified, Tishbeds' from the DDR 
were retired to comply with the CFE treaty. 


*4 Bigger engine 

To increase power, the MiG designers replaced the earlier R-13 
and R-11 engines with the R-25. This could be used at a special 
peak power rating for a limited time in combat. 


FACTS AND FIGURES 


>• Production of all MiG-21 versions is at 
least 10,000 r making it the world's most 
numerous jet fighter. 

> India was granted the production rights 
to the MiG-21 bis in 1974. 

>• Yugoslav MiG-21 s were used during the 
nation’s civil war in the early-1990s. 


> MiG-21 bis Fishheds' still fly operations 
with the air forces of over 40 nations 
from Afghanistan to Zimbabwe. 

>- Afghan Mujahideen shot down a large 
number of MiG-21 s with Stinger missile- 

>- Updated ‘Fishbeds 1 may still be flying as 
late as 2015 with new engines and radar. 



















































Mikoyan-Gurevich MiG-21 bis ‘Fishbed 


PROFILE 


Making the old 
MiG better 


M i( i dcsjinn's itiut 

I hei r Mil* 21 w;ls a 
MiUrul, drsitMl I nil i! 

. i ■ ■ •,*.'1 !h fm ;i kick ni li iL’t 
i iji.Ei jfy ;b1 11 .l neudud IkriftT 
■ 11 lipiik/nl. Iliu advanerd MiCr- 
21 appeared in the kiiu \ 
years Altlmu^ii little difftrent 
uiw ari.IL I mm eai ]k l s Mi< i 1 Is. 
i lie V||(;-21 his InirtxJumJ a kum.- 
1 11 \;.[ :iii -p (lie liisdi.nu lh.il 
raised its liit'l i iif i.K il\ 1 1 > 2 l .XNi 
hi ■■ i * inl;jjTKti in .seven lanks. 
i n’ Mili ’Mns -lLmi min mI tn v< 1 
ct R 2 ^ engine, which hud 
,i 11 inch higher alieHnimer ihniM 


i .iln j ihari the It LI it u nlaincd 
impmvfd eleklrnmes such as rha 
Ul 1 11 Saplir j idu, RNBN sluiri- 
range na\ i^aiion -v-au'in and a 
new insmimern appt^xteh system. 
■Vmiamenf much improv ed 

as i ik.- rcMilr ni rhr u-xpcriuiKC in 

\ icinam and the Midi Hi i' tsa 
Willi a C .slk 2A twolver i.iiiiidii 
.M ill K GUM missiles dial ivpkiLVtl 
ihe r.iilikT K 12 Ai >11 . 

Ttu - Mil i 2 I Li-, h ,j> iisl - i 1 in 
i »|ii a. il ii ins in V aJlMIlishm. t]k" 
Middle* L.i.hI uiil! lift- lormia 

'l 11 m >sl:n in Mt I ifk’ii MilkTL'd 

he".i\ y fosses til 11 .■ o i ihe pool 


Left: Take-off 
performance was 
drastically improved 
by the extra power 
of the R-25 engine. 
Two SPRD-99 solid 
rocket boosters 
could be fitted to 
assist take-off. 


Right: Finland received its MiG-21bis 
aircraft in I960, replacing its 
MiG-21Fs. The ‘bis’ was such 
a radical overhaul of the design 
that it almost received a new 
MiG Design Bureau number. 

quality i il f nii -I liviimn^. I hr 
acti r,ill is still wulrly mnl and 

v, HI continue to i*\\ *■ valuable 
M'miv well into ilu■ ikwi cvniury, 




MiG-21 bis E Fishbed 1 

Type: single neat lighten bornhor 

Powerpfant: one 73 ^5-m (16.500 Fh. thrust) 
Tunianskii R -25 afterburning lurbojei 

Maximum speed: Mach 2.3 or 2230 km/h 
(1.383 m.p.h .) at high altitude 

Initial climli rate: i ?&W m/min <57.900 i.p.m,} 

Range: i470km^ii mi.) 

Service ceiling: lfi.ioom (52.800 It) 

Weights: empty 5200 kg pi .440 lb,): normal 
take-aft ?96G kg (17,513 lb.) 


Armament: one twin-barrel 23-mm GSh-23 
carmen with 200 rounds: four wing pylons tor 
'Atoll' missiles, bombs (two 500 kg/1.100 lb. 
and Two 2 60 kg.'hriO Hj |. rocket pods, oi 490- 
I il re ( 1 2 7 gal . 1 drop - 1 a i iks 


Dimensions: span 

length 
height 
wing area 


7.15 m (23 ft.) 
15.76 rn (52 ft.) 
4.13m (1 i il.) 
23 m' (247 sq. ft.) 




h-- he st MiG-2 ts actually had batter 
■, nilbtfity Shan tolar varaapns wflh the high 
spun® flk* iftp MiG-? t FI and MIG-2 ibis, 
tonics for ihe W version TfEkrcted 

1-hRN mwgation ■ ■■ ii jun ior il ana ,j‘ . 
rnfitincTfant apfyoach system, The i| i«g'; 

: r ' i -i MK3 2 i mod ate .mi’ 1 lbe I ’FM 
inrtl i i i.' two i ; nu >i jy In-;i«r■ i 
. ill < an. I ni' i i !-x- I wm *• . 


MiG-21bis ‘Fishbed' 


The MiG-21 bis was first accepted into WS fighter 
regiments in 1972, and was mass produced in the 
Gorki factory. India was granted the production 
licence in 1974, and the type is still in service. 

11': • • •: 'fi -I > III 1" l> ■ tlli-hliHiS I; 

cope with t he dwinrirfe rA if m i ihw rnginp. 

Tfie R-2! ■ -i i ri 'i N n i lance at 

i.vv ii-w; 11 M Ml 1 , ■■ "M u^if II" r.-i !>-i R a 


! <ki; 11 n Mi( 3 ‘ i 1 ihn 

tisi i ■ i I !i i-i • i| vie:if i Ihn 

cl(HS£jl L.pmn Thrs was soinethmgor 
a rritaed bk " a* nn e vbt nis a. 

(I liffi.'i h..‘U' a.iivii!v 


\ho. MiG 21 bis was filled wiili an SPi 1 3 
j i ic Lii wi irrui iy 11 mvi -i , IT \c i. jiI Iii i Was tqps n.:r I 
by au i itennl In ; ic in :k:-: In: fair irvj T ho I in 
chpnj wsa meroased atlsr the firsl MiG-?! 
verSiorts to dicreasw? St,Hjii ly. 


St :i e of the first MiG-21 var^arns wnn.: noi mthd wnh 
but yrhpn it was rt?iihs&'.j how unnallabfe Wtffy 
missiles were, the yun was nstnslaled Inciin was one 

■ i 11 h> 11■;,* . i 'iloil m ifs 1 1:i ( ie "<:iiid Mi Sa 




The Glaodard Soviet Short-range air- to-as- misssle was live K 13 
(NATO codt^nari'ie Atc-I "). This MiG 3 i i urncr. trio improved 
' Adv(« icod A 1 oti n boll i mfra -r«i t arid ' • \i td\ -hon nr k 3 vi -r. it * vs 


For sliorl taks-oftl from rough sirips at high all-up weiighls. two solid 
i£:-::koi boosters could be fitted under the lu^iago of iho MiG-21 bis. 
Tl icse produced 450,000 W ot U it several se-oor’ds. 


1iG-21 variants 

4 MiG-21F-13: The- fits', MiG :?1 to c,:try 

fo a - missiles, Ihe 'F' was a very simple model 
■ i dluIi ,i> Chnii'i, Cjh . hoslovakat and India 
"'s is buift between 1960 and I9h5 m the USSR, 



■ MIG-21 PF: Trio MiG-21 PF nred the more 
powerful R- f 1F engine and the new 'Sapfir' 
radar. The 'PF' varranl had the weakness 
(later corrected) of not having a cannon. 



H P4iG 21MF: Qon^and. lor more power led to 
the MiG-?IMF. which was an 'M' model fitted 
with tlue R- 13 -300 ongtnc and a G3h-23 cuilriun. 
4 was produced between 1970 and 1975 



| MiG-21 bis; Ihemdra pdwerlul H-25 engine 
and improved rada^ and missiles made the 
MiG-2 Tbia Ihe best of the MiG-21 series, ft could 
navigate accurately in any woalher conditions. 



COMBAT DATA 


SPEED (SEA LEVEL) 


The fl-?5 er»gino mofti 1 IhluSt at low krvd IMan the 

aloerfl-ii and R-i3 filled in earfer veraona of (h® MiG-21. 
The SlBfUghiter wb *v*fi toalei s’ ill 

1150 fcnrii ^ 

<713 m.pi.li-) 


1 Z1F FISHBED 


Mifi-2Thh; 'FISHBEQ' 1300 km.<ti (506 m.p.h.) 1 


F‘1(R8 SfAflFIOHTIfl 


14KHunftta53rn-p.il.) ; 




VViil- LI ii i ..ii5i jltidTM hid |M il .|.!i !■ EftB Mna U H-* ' i. !■: F Ui.!lli!i 

mrigp Iftiri Wr* IiiM -l> nr-rriln <\ MiG :■ 1 r j. and war.ov«i ImUot Ihon 
Ihe dicirt logqed F - 10 ^G 

MiG-21 F ‘FISHBED’ 

1300 km 
(806 mi. 



104G STAR.FIGHTER 
1200 km (744 mi.) 


MiG-21 bis 'FISHBED' 
1470 km (911 ml) 


Pfcrfyf i ii vi :r- rtiss giimr.Mi .|I me &xperi'je o\ wi.cipcn lontJ. likI :-u 

Ih i 1 MiG-51 and * -104 e^higi'l'ij In 1 *|! J p.|i* ef iri.-iMl.*:, 
jirsdl u (c?w tMir?ilS frun-. I heir carpxm. 

MIG-21 F FISHBED' 1 r 23-mm caiman 
2 jc air-to-air missiles 


MIG-21 bis ‘FISHBED’ 1 * 3Q-mm cannon 

4 * nir-to-air missiles 


F-104G STARFIGHTER 


1 it ?0-mm cannon 
4 x h ir to air missiles 
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Aviation Factfile: Modern Aircraft 


Mikoyan-Gurevich 


MiG-23 ‘Flogger’ 

• Swing-wing fighter • High-performance interceptor 



T o most of the world, the word 

‘MiG’ means ‘Soviet fighter’. The 
MiG-23 ‘Flogger’ is perhaps the 
least glamorous warplane bearing its 
famous name. Derided over the years as 
being ineffective, this tough and reliable 
swing-wing fighting jet has come in for 
a reappraisal. Available in interceptor 
and ground-attack versions, ‘Floggers’ 
have been built in large numbers and 
have seen action all over the world. 


A Written off initially 
as a 'poor man’s Phantom', the MiG- 
23 is not easy to fly. But it has extremely good 
acceleration, high top speed and simple-to-use 
avionics, and is highly adaptable. 
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Mikoyan-Gurevich MiG-23 ‘Flogger’ 


A Polish air defender 

Armed with a brace of R-60 missiles under the belly and wing- 
mounted R-23s, a Polish MiG-23 stands ready to scramble. 

Mixed MiG formation ► 

A ‘Flogged flies with two 
Tulcrums \ slower but more agile 
successors to the MiG-23. 

▼ Eastern favourite 

The MIG-23MF was exported to 
Czechoslovakia, Germany, 

Hungary, Poland and Romania. 


A Dogfight story 

Soviet MiG-23 pilots re-live a 
training fight. Not the most agile 
of fighters, in experienced hands 
the ‘Flogged could nevertheless 
give a good account of itself. 


Bullet nose ► 

The sharp profile of the 
MiG-23 shows that it was 
meant to go very fast if 
need be. Later versions 
could even out-acceierate 
the Lockheed Martin F-16 
Fighting Falcon. 


► Mission ready A 

A MiG-23 prepares for 
flight. Like most jets 
designed in the Soviet era. 

the MiG-23 can operate 
from semi-prepared strips, 
thanks to its swing wing 
and tough undercarriage. 




FACTS AND FIGURES 


> Development of the MiG-23, successor to 
tlie MiG-21, began in the early 1960s. 

>- The MiG-23 was first seen by the West at 
an air show near Moscow in June 1967. 

> A typical MiG-23 carries 5380 litres 
(1,400 gal.) of internal fuel and up to 
2370 litres (616 gal.) in external tanks. 


>■ Its variable-geometry wing allows the 
MiG-23 to fly from short tactical runways 

► Two Libyan MiG-23s were shot down by 
US Navy F-14 Tomcals in 13S9. 

>■ Export MiG-23s have not done well in 
combat, due mainly to pilot inexperience 
and their downgraded avionics fit. 






































































Mikoyan-Gurevich MiG-23 ‘Flogger 


PROFILE 


The variable- 
geometry ‘Flogger’ 


M ore ni :\ hullv lh:m ;t 
bntuiy. ihe Mid 23 
hlisggcf is :* 

tonteniporary ol the West's I i 
['■hansom. Both a it* powerful 
Both are versatile. Both are 
rewarding aiirrall from ifu- 
pilot's point ol view , and both 
Mkreed at their grim mlJiiary 
business, Both make elleuiw 
use ol power!ul engines, 

■ iperb radar and iihim ular 
weapt«is c.mymg e;i|i.u iiy. 

But while the I’hanlom is a 
iwo sealer with a Used wing, 
most MKi-25s are single seal 


aim all with a variable* 
gi onieiry wing which sweeps 
forward for good performance 
at low speeds and backward 
for high-speed flight. 

The MiG-23 equipped nearly 
all allies of the former Soviet 
l 'nion, and was still being 
refined and improved three 
decades it her entering service, 
lis conibai record was mixed. 
\rab forces lost large numbers 
of the airmail to the Israelis, 
bui 1 bis w as m< >re to do with 
disparity in training than any 

superiorly ol Western designs. 



Will i its W"H( li i 11 it: 
Itnwani pj mi I m -it, (lie Ms< i 
:■; eun c-orr-ily Ieuh) iiluwly 
cmi o Wtlh. 

H’iv winy swung Lm k, rl 
can oulrun atmosl 
ng 


The MiG-23 may have been 
overshadowed by its 
successors, but the sheer 
numbers of this aircraft mean 
that it will remain an important 
combat type for many years 
to come. 

Nt > longer at I h< • tut ting 
edge n( technology, the MiG 2d 
Tlugger' remains amenable io 
further tlevrlopnieni even as ii 
gather* age. am I it remain.^ a 
hard-hitting weapon ol war. 


MiG-23MS 1 Flogger-E 


Libya has received large numbers of the MiG-23MS, 
and has used them in action over Chad and Egypt. 
Two were shot down during a confrontation with 
US Navy F-14 Tomcats in January 1989. 


The MiG -23 was always cpn&rr&ined by 
Ihft performance ijt ils lailai. which 
i.]r.;ktxl 3 Irun ■lonkclown’ iiniiahility until 
ifv^ lm.nl Ml' v muni w.i ntrrxl (xu\ 


the lact that tlie MiG-23 
was not riflsjgrw?rf lo 
dogfight can be seen n its 
rxickpil. Roaiwnrd visibility 
is vary popti even with 
iwrors filled on ttv3 
canopy arch. 


Tha MiG ?:» gnu is -Is :,[*■( :d 
i ,:••• I : i" : !: ■.* j, 
coupled will! the lurga 
power of the Tumsnski R-29 
turbojet, wtuch Pvmu □ 
msssfW ji:lr ; • i. 



the nil mlgke ol rttosl MG-2Js hud 
moveable ’spill ler plates’ to control airflow 
when llymg at htyh speeds. The ploles are 
fixed in ihe MiG-27 {the ground aiiock 
vananl ol tho MiG-23}, which operates al 
lower speeds 



Export MpG'23s ore often armed with the tonic 
infra-red K-13 missile, known in the Weal as tho 
AA-2 'AtnJI‘. This is a copy of a very earty 
version of ihe American AIM-9 Sidewinder. 



>wing-wing solutions 

JLL WING SWING: The PftnflvM 

CTkBdofe winga swing front the 
mgiDOts, nBCossitiiting cm 
cafflptex timgcr 
■ T'^lruntion bull! onto If hi 
. iQflriago, This, Allow?;;til of tho wtng 
’ bn swepl for high spbrtdte and 
^funded for k*w spends. but 
nusenla a consWonihli> 
ngineenng challenge and one that 
JSlaagreni deaf of time and 
nOney lo perfect. 


■P 




SWINGING FROM THE MIDDLE 

m<s MiG'23 wo!» one of the first 
OptHnltenul variable goamblry 
aircraft. Tb simplify angmnnriny 
problems, MiG’s dpmgfwii decitletj 
to mqvn wily ihow iwidHofia of tho 
wing Ihtil word dear of thr* 
ti jiioiLige. leaving a rvmall part fixed 
Thai way, ihey eoukl mov* fhu 
wing hinges away from Ihe body of 
Ihe plane, making for much teas 
complex construction. 




All bussiCH lighters i ave large 
mudguards So allow flight frOfh 
sough alrslnps in snowy waaii’er. 


wtistemp swing: rm 

huge Tupotev 
b«rn lihn I 
and 'tJfjji-patk' ulrlino Itlo 
amipkcJ awing wimn 
pkVONfiy only Ihe tni(*?r 
portions. WIT' lotii 
efffoieni M low epernckj ihan 
a tufiy fffoV&abtir wing, ihey 

si III significantly cui iBnding 
Fully swept, fhHy 

are }upf aa nffecUve, 


MIG-23ML ‘FEogger-G 1 

TypU: aihgle-SeaS slriko Tighter 

Powerplnnl: one Soyuz {Tuman&kii) B-3&-3Q0 
tnrbajes rated at 127.5 kN (22.050-lh.-1finral} 
wdh afiorbumar 

Maximum speed: 2500 km/h (1.&50 m p.h ) al 
12,500 m (41.000 ft.) 

flange: 2000 km (1,736 mi ) 

Serwice ceiling: 1 8,000 m (59,000 ft.) 

Weights: amply 8200 kg 116,040 lb.): loaded 
17,800 kg (39J60 lb.) 

Armament: one 23-mm GSh-23L twsn-bamol 
cannon; 2D00 kg (4,400 lb.} of ordnanen 

Dimensions: span 13.95 m (46 fi ) 

length 16,70 m (53 ft ) 

height 4.80 m (If ft.) 

wing area 37.35 m (402 sq. ft.) 


COMBAT DATA 


MAXIMUM SPEED 


LViH ItKfay. SHIM llifctf decades allnr tra lifSt llpfjhl hi 1EH3 7, I l ie 
MiG 23 (omilns on»? of ihe iitsiesl TagHilars. m itio wocid, Ms 
Imnwrrsfily powwlul Tumanskd turnojel propers ilte lighter to 
Mach 2.5 vrtlh wnys swapl -hack at 72 l . With wirings at a minFmum 
Swesp Of 56" r spaed is lirratsd to IIib subsonic njqlnn*. wKh a 
rtiaxliTium ol 940 km/h |590 nn.p.h j. 


F 4E MHftJJTOM 

H*nunA{1.4S2 nrp.n,} 

MIG-23ML0 

2540 hffliTt {1,550 l4t.jl.RJ 
MIICflLiL MC 

2344 kn/li {1.45D m.p.hj 


CLIMB RATE 


AilhoLfflh pawBfoiJ by 
J f• ■ : " ' li:.. 

23 cannot match 
inn fiheer hruty 
Iwnn-ergined fewer of 
da ora:it AinanCfvl 
nvyi 8u1 I ho hig and 
heavy Phaniom 
cnnnol rlimb as Ncfh 
as Itra TIO^erG nor 
enn n fttxotflrate 
ae rapidly m tevel 
rsgnt. 




Mo fast lot comb,-it 
ewTSOtt ttoveiopud III 

|| >1 . j', I-., jint,liili: 

lor its rAhtjO, although 
aJI fiflVH rHSfM^InblO 
leroyf ranrjriii In 
pombii, howevar. 
[ t iif|i.is ol aptldrt Is 
ci unaticaly rOiMced, 
mid using- Ihe 
□ llerhijrner cuts 
fjndurancu !o a 11loll<-r 
of nmiUtM. 
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Aviation Factfile: Modern Aircraft 


Mikoyan-Gurevich 


MiG-25R ‘Foxbat’ 

• Soviet spy plane • Exported • Mach-3 flights 




E xpanding on knowledge gained in 
the design of the interceptor 
version of the ‘Foxbat’, the Soviets 
realised that the MiG-25 would make an 
ideal reconnaissance platform. Still often 
deployed along the Russian borders, the 
aircraft is tasked with looking deep into 
NATO countries to monitor military 
exercises and the like. Cameras were 
used at first; later versions employ a 
large side-looking airborne radar (SLAR). 


▲ Maintenance 
personnel lend scale to the huge size of 
the Foxbat. A development of the fighter version, 
the MiG-25R will serve in the Russian air force for 
the foreseeable future. 
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PHOTO FILE 


Mikoyan-Gurevich MiG-25R ‘Foxbat’ 



4 Border missions 

Taking-off from an airfield in Fast 
Germany, a MiG-25RBF displays 
the small dielectric panels on the 
nose. These aircraft were active 
along NATO's borders. 


▼ Stopping distance 

Because of the enormous size of the MiG-25, two large 
braking chutes are deployed to slow the aircraft. 


A Camera bay 

Lowered for servicing is one of the five 
cameras installed on the MiG-25 which 
allow high-altitude images to be taken. 

▼ Rare bird 

This complex camouflage scheme of 
green, brown and sand shades is seen 
on a few examples. 


I 

I 


▼ Indian operations 

A highly capable aircraft, reconnaissance versions 
of the ‘Foxbat' have not been widely exported 
because of their advanced systems. 




FACTS AND FIGURES 


► The reconnaissance version of the 
Foxbat first Hew on 6 March 1964, 
six months before the fighter variant. 

V Five cameras are fitted in the nose ot the 
aircraft in vertical and oblique positions. 

>" The MSG-25RB operates in a dual 
reconnaissance-bomber role. 


► A detachment of four pre-production 
models was deployed to Egypt under u 
designation X-500. 

>■ For training future reconnaissance pilot 
a dedicated two-seat trainer exists. 

Overseas operators of the aircraft havt 
included Algeria, India, Libya and Syria. 
























































WIikoyan-Gurevich MiG-25R ‘Foxbat’ 


i 


PROFILE 


Soviet high¬ 
speed snooper 


H ipjik J 

M.uii 3 fighter, 
lilt: !'(fxh:il firsi lieu in 
fus Mil n&kssa nee variant six 

in-:nulls before tilt’ iniLTCL’pU}] 1 . 

The nussi noikvnhk 1 change was 
. longer. slimmer nost\ the 
■I ler’s r.Kh nne Inn ing I k l-ii 
■UKn'cd ()(her mndilk;ificms 
wi-iv shiner span wings ,md 
id'. ' |'| ill i >!' :i L'l 

lira ding edge utj >t?i n - imp rift e 
Ilii idling. 

I dllmving a |noir.it U t I 
cknelnpmenl phase, iwo main 


airborne ratlar f SI.AK), wiiihi the 
T'nxh:i l-I >' v :it i:ini hilS no 

tan iL'ias fitted and relles < >n ,\ 
much linger SLAR panel, Since 
the appearance uf these airuair. 
numerous upgrades ol rhe 
i) pc’s ivcommissaiv e systems 
i.ne let I lo a I'm,si ui sub-1yyies 
Ivcoming operatiunal within die 
v -i >vit 1 and Kussian air forces. 
riie.se have included 

ice. lisvim e lx mil v veminn.x. 

Keijnesis It >i |jic am mil from 
Siiviel i lieni Males were initially 
im ned duu n. hni slier a enwii 



MiG 25RB ‘Foxbat-B 1 

Type: high-sfreed, high-altitude n&connals^tnce 

fighter 

Powerplant: two 109 .33-m (24 Jl 2-lb. threat) 
TuTTianukii R- 1 50 D-^CK} afterburning turbojets 

Maximum! speed: 3000 km/h 1 1 .664 m.pdv) at 
13,000 m {42.650 ft.) 

Harp: 240G km (1,491 mi.} with underbelly lank 

Service celling: 23.000 m (75,500 ft j 

Weights: normal Tahe-oft 37,tOO kg (61,791 lb,); 
maximum take -off 4 1 .200 kg (90,630 lb : 

Arm a mart: Up to cighi sao-kg p j 00-lb.) FAB- 
500 bombs 

Dimensions: span i3.3Bmt43n.T1m.) 

lenglh 10.56 m (64 ft. 3 m.) 

height &.Q0 m (21 It 4 in.) 

wing area 56.90 m (634 sq. Is.) 


Above: The huge twin Tumanskii 
engines of the MiG-25 are powered 
up prior to propelling this 
reconnaissance aircraft on another 
in t el I i gen ce-gathenng mission. 

are all be|ie\ ed h i t«aitimir 
(ipeiatuip MR >-Jok Kb 

{’Ft>\l i.ii-ih i aiii..a lam with 

ascsiai'ji i ■ front KusM.il i ;kK isi}| 
oi even Russian pilots. 


Above: India operates five MiG-25RBs, having lost one in an 
accident. They serve with No. 102 Squadron which also flies 
two MiG-25RUs , specialised training versions used to instruct 
future MiG-25RB pilots. 


ilia Hs were idenlilied l>y llie 
NK'e.sl. 11 ie l : i j.vligi H version 
einplt'vni Ii xl- irbSipiie cameras 
and a small side-[ijoking 

, ickmg ihe lorqe 
:>;TingijifiNng SLAR 
panels an l he nose, Ihe 
11 ipir'i-vod jreconnaisaance 
wzincuit^ roly on dbeteotnc 
I ,ii it:,yi..-Ii, i"y 

I uMlntrNH.1 ilPOlUTfl 11K! 

nose, ot tin-} aircraft io 

: ill it 'f ml' H i. ilu >i! 


depk jynsenf H > ihe Mil ldl< I isi 
Jilting die Id^Us the type 
became available !nr export, 
Al;iei ia, India. Svria and kit iva 


The plloi is seated in a pressynssd 
cockpn deep within rn& fuselage of 
Ihe aircraft, restricting the field of 
vusw. Dparaling al high nttiiude writ 
M 1b risk ol inttjrceptajn 11 mi piol 


MiG-25RBF ‘Foxbat-B’ 


Developed from the interceptor variant, the 
MiG-25RBF is the latest of a number of 
reconnaissance versions, many of which have been 
brought up-to-date with the addition of more 
sophisticated equipment. 


m n < twin laris allow Ihe aircrall To be much 

■we 11si .u high speeds, pahn.i y 

tJuring Hk: photographic runs w!iere Ilia 
■:\y. II!' r.l ft stl c ’ ■ ■ ,• .. i'.Y 


COMBAT DATA 



MAXIMUM SPEED 


Fnr sheer speed the M.rG-2a h ss became a Icgeno within 
aerospac* cirelea, f»i& recennaissance versions art? rn 1 fasSt^i of 
ihs MIG-35 variants and have ff&quisndy been Jtown varwus 
nalKHta' bprriefs during mt&sioiiii. esc^pirwj before lighters ccxild 
interce^L The RF-4 and Su-2<1 are net ui such sspeeds. 


FOKtlT- B’ 3DOQ KhtjH (1,1M m.p .ft.) 


5a‘24MH FENCER E' 

F1F-4C PttilHIQM fl 



Middle East missions 


SPY FLIGHT: Arrivmg m tot ill 

secrecy during March 1971. 
two MiG were Ueptuyed 
to C iiro West air base in Egypt, 
and were code-nan ■-d X-5GDs. 


Rcconnassonos variants al the Fdxbat have a 
^moodier nose profile than mrerceptof 
vnr'iinri’j. tHg acrwlyru’iinic cfvifKjrr oMi^wirig 
• ! •>11 Ir; rouiL. f-: p: i fs: 


The vodscaa can>era window is retained 
[ on m i: S- version, allhough rnosJ of Ihe 
iriialligence coflecied a obtained by Ihe 
small dkaltjclrc pane<5 on The nose. 


Two Tumanskii tufbqela power the T 0 * 001 ' Uwep tiersxi 
urifxoved verg^is opginaBy enptayed in Ihe interceptor 
variants. Tfuft Ngh speed achieved by Eixsse engines aflowad 
II if: Fox!Ml lo oulnun Israeli F 4 Phantoms and Mirages 


-oxbat r variants at home and abroad 


Jl MiG-25 'FOXBAT-A': SiiT n f*orit line service with Ihe 
I tesaian air force, this example displays a typical mixed war load 
■ I • eat-seeking and radar qmded rrusEUles 



| MiG 2bP 'FOXBAT’: An export tiglitei var^.mi was riupplted 
lo a number of Soviet client slates. Including Syna, whose 
examples Imve ssen considBrabla action In the Middle Engl, 


l> 


| MiG 25RLI 'FOX6AT-C: India nperalnM u numliar nf 
examples ot the MiG 25 recomflisannca variant Iwo iwo-iicat 
1 rammg examples are used to convert pilots on lo the lype 




• BEIRUT 


• Hatzerim 
. Ramon 
■ Ovda 
Etzion 


IMMUNE TO INTERCEPTION: Despite 

repeated attempts by Israeli F-4 
Phantoms and Mirages, the Foxbats 
.vere i^.*- i ^-.tucked during flight;;. 
Flown by Soviet pilots throughout Ihe 
deployment, ihe aircraft were operated 
under strict control from Moscow. 
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Aviation Factfile: Modern Aircraft 


Mikoyan 


MiG-27 ‘Flogger-D/J’ 

• Ground attack • Close air support • Anti-shipping strike 







B ased on the MSG-23BM, the MiG-27 
is a dedicated ground-attack 
aircraft and is equipped with a 
six-barrelled 30-mm cannon for use against 
ground targets. The undercarriage is 
strengthened so that it can carry the 
additional weight of air-to-surface stores, 
including nuclear weapons, and the air 
intakes are simplified. It is fitted with a 
comprehensive array of antennas and 
sensors for targeting and self-protection. 


A fhe MiG-27 was 
popular with the pilots who flew the 
aircraft in combat over Afghanistan , improving their 
operational techniques. Various modifications to the 
aircraft resulted from those operations . 
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Mikoyan MiG-27 ‘Flogger-D/J’ 



◄ The Indian Valiant 

India licence-builds the 
MiG-27M, and in Indian air 
force service it is known js 
the ‘Bahadur ' (Valiant). 

▼ Frontal aviation 

The MiG-27 has been an 
important asset to Russia's atr 
armies since the mid-1970s. 



▲ Tactical deployment 

MiG-27s armed with tactical nuclear 
weapons were on strength at Soviet 
bases across East Germany until 1992 , 




▲ Rough-field capability 

The rugged MiG-27 has been designed to operate from hastily 
prepared forward air bases with minimum ground support. 
Take-offs are kept as short as possible by using reheat. 


▼ Commonality 

77ie Soviet MiG-27 shared 
components with the MiG-23 
but was dedicated to the 
ground-attack role. 


/ 



FACTS AND FIGURES 


'> The Mikoyan MiG-27 was chiefly 
developed because of! he Soviet’s 
dissatisfaction with the MiG-23BN. 

For ground-strafing MiG-27s carry 
SPPU-22 gunpods with articulated barrels. 

>* To confuse enemy defences the MiG-27 
has a powerful thermal jammer. 


► The MiG-27 can be distinguished Ircm 
MiG-23BN by its fixed intakes and spli^ 
plates BO mm (3 in.) from the fuselage \ *i> 

>- Russian air force MiG-27s can carry the 
TN series of tactical nuclear weapons 

> The MiG-27K has an internal smoke 
emitter for laying battlefield screens^ 















































Mikoyan MiG-27 ‘Flogger-D/J’ 


PROFILE 


‘Ducknose’, the 
strike fighter 


B olli 11 ic nrigiml 

and l he Mic; 27K were- 
known in rfu* Wc.hi In tlic 
NATO tk'sit'i'iaiion Floggor-D'. 

! frnvever, she 2 T K [aid ;i new 
n,.ivi;_pUun and attack sy.srem. 
including ;i laser rangefinder 
hi ihe nose, r 1 mi made ir 
, ,i|uf ile (if 11 i 14111 \ aernr;He 
Mind Ixjmhiiig. 

] urlliet 

ipi iveiiienls ] m hNh v ■! tin- 
Mir',-2 T \1, ; ft ‘Mijum'i I'. ! 1 1 i is 
' -i |iiippi ■< I I: j htitflf ll itlfSSftes ami 


adifik' • isa 1 ‘A'-aenis. imimling 
jbrwaixE-lc>■ iking inlra-red 
sensors and speciali-ved 
n.i\ jgation svMenis lor ihe 
nuclear strike role. 

Soviet Forces used MiG-27s 
during die laier stages of ihe 
war in Atghani ian in 1987 W. 
Tliee were (fried with dispensers 
lot chaff and Man's m help 
prohvl diem against mijI.rv 
to air mixsiks used In she 
Muiahidm n gucrill.is. 

The Miosecju, ail break up of 



Below: The original MiG-27K ‘ Flogger-D’ 
has now been supplanted in the Russian air 
force by the improved MiG-27M ‘Flogger-J' 
and '-J2‘, with provision to carry more 
precision-guided munitions. 


MiG-27M ‘Flogger-J’ 

Type: single-seal ground-attack and ciose flfr 
support aiiCAltl 

Powerplant; one 112.77-KN (25.370-lb.-thrust} 
MNPK Tunianshii R-29B'30Q turbojet 

Maximum speud: 1865 km fa (1,169 mpA) 


Above: The Russian air force is 


Initial climb rale: 12,000 mfrilri {39.360 f.p.m.) 


now beginning to phase out its 
older MiG-27s in favour of newer 
multi-role types. The aircraft 
remains a very important weapon 
for India, however 

new!} Independent stales., 
like die l kraitie i )dici 
dlaii these. Innwvci the > aliv 
\)i< , 275 In a m. mi ill,, ie Id issia 
am du isi■ i ipriale(I In Ir•.Iia 



Cum hat radius: 540 km (335 mi.) at low level 

Service ceiling: 14,000 m {45.900 ft,) 

Weights: maximum take-off 20.300 kg (J4,660 lb.) 

Armament: one GSh-6-30 six-barrel 30 mm 
gun, plus 5D0D kg ;11,000 ib.J of weapons on 
seven pylons 

Dimensions: span 13.97 m 145 ft. 10 in j 
length 1 7.06 m (56 ft.) 

height 5.00 m (16 It. 5 in.) 
wing area 37,35 m (402 sq, f( ) 


I iiLvision-gmdeH I numifions- 

I ner Wi'm* ms c al l ied v.iru his 


lire Si iviei 1 lm< m left Mi< i 2'\ 
in ihe Ivan, Is n| several oi die 


MiG -27 K ‘Floggeh-D’ 


In the 1980s the West’s intelligence sources were 
confident that the MiG-27 had been widely exported to 
the Soviet’s allies, including Syria (whose markings 
are shown below). However, India and the former 
Soviet republics are the only operators of the aircraft. 


M ii ■ MiG-27 k broad, flat nose contains 
■ ■ juiII ranging ratior and a Insor 
. i: I! ill! li N: i which ' i■ 1 - QQpSbte oi !> H i-- ■ . | 
mm a taiarkud forgot. 
i - m 131 ■ ■ ■ > h d tin dala i rt 

■mi milnmi.i . In, tvlx , Vt kl luwr 1i> 
llitr RuKiUiina ai; Mtkfinos 11 ft * iknOGOk 


I rugej. heavy-duty 
armoured panels are 
scabbed onto the sides 
Of Ihe I i .kjxl to protect 
Ihe pitol from shrapnel 

:v d -Mill 1 Wr: . ! ■, 

wif’H fsureen is aiso 
f'Hjnvily nnnourcKl. 


wInch actual!} : ii nil many < T 
it^ (m u Mil i M 


There am sever- ex I on ml 

pis 1 . i • 

lar carrying a 790-Mre tikop 
tank, Other stores include- 
23-nini gunptvJs 20, I3f> 
or 240-mm rockets: 500-kg 
; 1 1GQ- U> ,i i >: umbs; bomblet 
dispensers: ,i.mi- nr a i■ 
surface mi:?silGS ndurfing the 
Kh-2f3 and Kti ii, 


P " Wir-r ■ ,-|r -i | ii; v I niOll' Jy 
•...'.vpi oi :"■! ,L In .ji iy 0- If-,!no 
SM«lucl(Kl f' ii I ■<:' : lor dltlfltcnl 
ItSghl Mih" liyi.i’-ioh,-a ! r 

powwed wings can be set to 
16' 45* or 72" sweep. 


Hu, i, hi oonraiiis .i 
i, irijc- hr. ik,: cl'i- norstully 
r.Jeptoypd just poor to loot til 10 


Tli& sfLtftJy leeward undofcamciHje 
designed for adverse: terrain 
jueraiions and loatums twin 

f'-OaSV/tlBelS. (OW-pfgSSUfB pTVi! 
j,ncf mtidguards. 



A powerful GSh-6-30 Gatlmy gun. with srx 30-tnm barrets 
and provision lor 260 rounds or ajwi unit ion, -a housed m a 
bulijH under JwHy Hie *5 especially useful for 
;iilooking ground targets and arTivaumd vehicles 


A svnglfi Tumanskii LiMbajet 
with iWO-pQ^iOh allerbumer 
pnovEdea up 1t> S ’>3 77 kN 

(25.370 »b.) thrill. 



A stabittsftfi 
ventral tin 
aijliwnalicaliy 
rplds up when 
iho undercarriage 
is lowered. 


Combat missions 

AIRFIELD STRIKE: Armed With 500-kg (I.IDO-lb.) 
■ n'bs and KMGU homblet dispensers the MiG- 
1 ’ is suited to low-level attacks. 


ANTI-SHIPPING: Russian navy MiG-£7Ms are 
equipped to cany Eho Kh-31 Icnq-ranrje ramjrii- 
powered rinil-stup nuseile These aarcralt are 
tasked with Hie protection oi Russian shipping 
lanes and are based tic the Kola Peninsula. 



U A 


TANK BUSTING: The MiG-27 ia a formidable 
anti-tank aircraft, using its 30-mm Gatling 
gun combined with Kh-29 precision guided 
air-to-surface missiles. For self-protection it 
is equipped with chaff, smoke and flares. 





COMBAT DATA 
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Aviation Factfile: Modern Aircraft 


Mikoyan 


MiG-29 ‘Fulcrum’ 

• Multi-role fighter • Highly agile • Advanced weapon systems 





A The advent of the 
MiG-29 in the 1980s gave the highly 
professional Russian fighter pilot a 
combat aircraft second to none. 


T he MiG-29 is a killer. This jet 

fighter from Russia is agile and 
potent, a challenge to America’s 
best. Western fighters may be expensive 
limousines, but the ‘Fulcrum’, with its 
high manoeuvrability, resilient engines 
and excellent missiles, is like a hot racing 
car, not easy to fly but formidable in 
battle. And now the MiG-29K has been 
developed to fly from aircraft-carriers - 
even without the help of steam catapults! 
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Mikoyan MiG-29 ‘Fulcrum’ 


T Afterburning power 

A MiG-29 ‘Fulcrum’ blasts into the sky, twin KlimovfSarkisov RD-33 
turbo fans blazing. It can get airborne in (ess than 250 m (300 ft.). 


► Export 
success 

‘Fulcrums’ are 
being operated by 
the air forces of 
nearly 30 nations, 
including Slovakia. 


A Old enemies, new friends 

For 10 years the MiG was a 
threat to Western air forces , tm/f 
it is now more likely to be 
encountered as a friend. 


Supremely agile A 

Although some of its systems 
are old-fashioned, the MiG 
advanced aerodynamics and 
great power give it unsurpass*'.-) 
manoeuvrability. 


4 Rough-field performer 

As with most Soviet-designed 
aircraft, the MiG-29 is designed 
to operate from rough fields. 
Braking parachutes are used 
to bring the 7 5-ton fighter to a 
halt. 


FACTS AND FIGURES 


>- For a 'stealthy' intercept the MiG-29 can 
u&e an infra-red imaging device rather 
than its radar. 

> The MiG-29 has an outstanding ejection 
seat, the Zvezda K~36, which works even 
at Mach 2.5. 

>■ The MiG’s AA-10 ‘Alamo’ missile can 
destroy enemies 40 km (25 mi.) away. 


>- When the air forces of East and Wesi 
Germany combined, the MiG-29 was : 
only Russian combat type good onouc 
to be retained by the ‘new’ Luftwaffe 

> Unlike Western fighters, the ‘Fulcrum' 
readily performs the tailslide, the airc: 
falling backwards at the apex of a 
vertical climb. 
















































PROFILE 


Mikoyan’s 
fantastic ‘Fulcrum’ 


R ussia's \ 1 i k■: :y;ir i-( il \\\' \ U 1) 
l>un mu cjuif up u'iih .s 
rest! \\ Inner \\ hen ihe 
MiG 29 hurst on the scene in 
1977- Gsing advanced technology 
-.1 make the Fulcrum' u real 
slugger in medium-range and 
i. ]i cnmbuc engineers 

. :i ,ikxl a I'iu Her \\ hu h is one ui 
■ wnrkl n“if >s| iimnneuvnihL- 
IFn right I i.mtjs a MiG-29 c:m 
• i i in:I w 'wi ,i d<is:.-sn, g|o\ l-v 
off dogtigilE against any warplane 

ij. n n icr It k!u\ . 

« rj 1 :.x '!,i 1 W'csi i ,r, a! u i 

!„ I In il l MiG-20 O'!, . |,ii 

■ i pon -h cU-ft-c ion < a pal nlihes. 
ml iI k- AA-IO md AA-I ! 
ssilivi : .i oirrius are much hetler 


than their Western ce interpans. 
i lovw-'. or. it ■!• k is not have much 
Oi an air-lo-grnund jVpeiTf>iiv. 
although i he seen ml generation 
MiG-29M ran earn a wide array 
cal precision ’tvettpom. 

Though ft offers super 
perform*!net;, the MiG 29 is 
pm erica I, ami less expensive 
lun Western l ighu-m. Hut rhe 
’Fulcrum' never laiis in 
t'umilUllul ivsjicet: in i3k- heat of 
hjrli-. it ls aiwa-;,s a lethal foe* 
W’iil i i he end < il I he void W a r. 
in w i ue- : in. e. ; re t OrKsidetirig 
purt having this MJ|x*tb hghler. 
The <»ITi r * tf a stale oj tlk -ait 
iii.u itine at a IKirgain prit e is ion 
gcintl 10 refuse, 



Thfi carrier verier of the 
MiG -29 is thought to be 
based DO the advar'csd 
Tulcrum-M'. with more 
powerful engines, rmpruved 
radar aod awonata. 


Before the fall of 
the Soviet Union 
the MiG-29 was 
flown by many of 
the elite Guards 
Aviation Regiments. 


■ ' . i ': 

leac frg-«djje Bxtena@qna 
ware designed at TsAGI, 
■' ii ■ Gr.v;i>l ls tuivatenl of 
NASA They are 
extremity sflioonT 
■ ■- 

mnlrsbuEe to t?M3 
‘Futeurn's' superb 
portormaroe 



MiG-29K ‘Fulcrum 


The MiG-29K is a dedicated maritime 
aircraft, and underwent trails on the 
carrier Kuznetsov during 1992/1993. 


The MSG‘2§'s radar is a 
muttr-mode lookup/ 

•clown sysisrn II w 
vxiremeiy 5:owei1ui, allhough 
data handling ts a Utils J ess 
•■i ^istleatsd than tn rnr? 
latest Western systems. 


MiG-29s f'u’G Mluu will shietfdr, for 
t wir a-:i intakes wh ch close when 
the aircraft s on the ground- This *a 
designed id prevent debris entering 
the engines in rough-field operation. 


Standard weapons on me MrG 23 
include IfteM*10 ’Alamo' lex 
beyond-visLd-range em^gement? 
and Ihe exceptional!.,- agiip heal 
seeking AA-1 1 ‘Archer' tor dogfights 


The carnet 
capable MiG-29K 
is filed wilh 
folding -wings and 
an ampler "cok. 


a-red tracker 




HEAT BOURCn Alt powered 
machinery tf*d§tfa!es mlra-i 
energy m the form of heat Ji 
engtnwt am particularly 
heat gotiBTittors. 




UG: Once n Target has bedfl 
, tha MiG-29 uses n loser beaip to 
r do distance and bearing. Weapon* 
can then be locked on without iho n<*#d for 
nv*4Wfly radar tranarniBBionn, 


DETECTABLE ENERGY: The heat ownemtod by tha 
ongmer. and by air friction on thn iikCMft S skin ts 
ijroadc-itil for rnilat around. TT^icv heal is detectable by 
:inn!tnif aircraft equipped with a heal sensor. Thu MiG-29 
an aircraft-sized heal source sit more than 80 krn (5Q mi I 



Mikoyan MiG-29 ‘Fulcrum 


MiG-29 ‘Fulcmm-A 1 

Type: single-seat mum-purpose fighter 
Powerplaat: two Klimov/Loningrad RD-33 
alterburning bypass lurtoolan engines rated al 
fl1.4C-kN (11,100-lb -thrusl) sialic thrust 
Max speeiJ: Mach 2.2 or 2445 km/h 
{1.520 m.p.h } at 10,000 m (32,800 ft.) 

Range: t200 Km vGh an average weapons load 
Service celling; ir.ooa m (35,800 ft.) 

Weights: empty 10,900 kg (24,000 id,): 
rmax*mum take-off 18,500 kg (40,800 ib.) 
Armament: GSh-301 Single- barrel lightweight 
30-mm cannon, sjk eo eighl AA-8, AA-1 Q or 
AA-1 1 air-to-air missiles, or rocket pods ana 
free-fell bombs for ground attack 
Dimensions: span i v3Q m (37 ft. 4 it>.) 

Fongth 17.32 rn (56 ft. 10 In.) 
heighi 473 m (15 ft. 7 In.) 
wing area 33 nr (-no sq, ft.) 


COMBAT DATA 


MAXIMUM SPEED 


Tha MiG-29 is ona of the lastBSl fignier? in iha warid. alafiaiugh 
supersomc 1 -ig.m culs Ms range considerably. 


MJQ-2S ■FULCRUM 1 


2445 km/Ti (1.520 m.p.h-) 


F/A-tB WISinn/h (1,200 m.p.h.) 


2340 ImuTi (1,4S0 ri.p fi.) i 


COMBAT RANGE 


'nanKs lo more 
i ' 'i 

^ir?a [jr^sier fuel 
caaacfiy. Jb* 

riii?. twice thn / ,irr r T' 

of eailler Sbviflri 

Inciii^ji |<3la Fi.Jch 

Ihu N*iG-2 5 and 
M*G-23. Even so, 
ilw 'Futcrum 1 has a 
ratativdly stiort 
range compared lo 
i!s We-E-fe-r 1 , 
cantBrnporufies. 


4 


* 


F/A-ia HORNET 
ZDOCH'inM.^Oml.) 


MIG-29 -FULCRUM' 
1200 k in 
[745 ml. | 


MlrtAUt 2WHt 
1500 lull 
1030 Ml.) 


SERVICE CEILING 


The MiG -s nci rn-sliy 3 n :n 1 «rceptor. nut l!a n-gn speed and goon 
celling mean lhal H can tw pi«ssd mla aervtc* l* catch higii- 
flying bombers and r*tdnnaissanc# alrcrkft. 



175 











































Aviation Factfile: Modern Aircraft 


Mikoyan 


MiG-31 ‘Foxhound’ 

• Long-range interceptor • High-speed fighter # Advanced radar 




A Without equal in the West, the 
MiG-31 is a unique aircraft, developed to 
meet the requirement of defending what was 
the world's largest nation with a relatively 
small number of interceptor units. 


M iG’s ‘Foxhound’ is at the cutting 
edge of Russian air defence. The 
world’s largest and most powerful 
fighter, the MiG-31 was designed to use the 
latest radar and missile technology to find and 
destroy bombers or cruise missiles 
threatening Russia. Able to control intercepts 
for other aircraft and engage targets from 
sea level to the edge of space, the ‘Foxhound’ 
is still being improved, and the more potent 
MiG-31 M may yet enter service. 
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Mikoyan MiG-31 ‘Foxhound’ 


A Advanced Foxhound 

The improved MiG-31 M, easily recognisable by 
the four wing pylons for FI-77 missiles and 
one-piece ‘wrap-around’ front canopy, is unlikely 
to be built in quantity. 


Guess from the West ► 

This drawing was produced by 
intelligence officers in the United 
States, based on safe///fe pictures 
of MiG-31 prototypes and reports 
from defecting MiG-25 pilot 
Victor Belenko. Despite early 
assessments , the MiG-31 is far 
more than a ‘super-Foxbat’. 


A Stealthy search 

Like the MiG-29 and Su-27 , but 
not most Western types, the 
MiG-31 can detect aircraft 
passively with its retractable 
infra-red search-and-track sensor. 


▼ Mother of all radars 

The mighty ' Zaslon’ radar’s beam can even be 
swung to the side of the aircraft if required. 


▼ First appearance 

‘Foxhounds’ began appearing over the Barents Sea in 1955. 
This example has the full armament fit of AA-9 ' Amos’ and 
AA-8 ‘Aphid’ missiles. 


FACTS AND FIGURES 


> A fully loaded MiG-31 weighs as much as 
four unloaded M!G-29s, or two English 
Electric Canberra bombers. 

> The MiG-31 's GSh-23 cannon fires at 
a rate of 6000 rounds per minute. 

^ The SBI- 16 (S-80G) ‘Zaslon’ radar cart 
engage several targets simultaneously. 


> A MiG-31 prototype, the Ye-155 f tm 3,+ 
payload -to - height record In 1977, 

Climbing to 37,080 m (121.622 ft) with 
2000 kg (4,400 lb.). 

> A MiG-31 shot down a low-level cruisi-’ 
missile from 20 km (12 mi.} away and 

6 km (4 mi.) high. 











































Mikoyan MiG-31 ‘Foxhound’ 


PROFILE 


Russia’s fighting 
Foxhound 



Below: Despite being optimised 
for long-range engagements, the 
MiG-31 can take on short-range 
targets with missiles like the R-60 
as well as with its 23-mm cannon. 


D eveloped ii'i a 

speda 1 Lsed inivrev j >u ir 
to defend Russia's 
cxLensive benders, the MiG-31 
is arguably the itk> st advanced 
jir-defence Mix t a ft ever built. 
Derived from the MiG 25 
f *. jxbat , the MiG J i i has die 
iiik- bliMcring lop speed as is.s 
jiWesioi, bill also has a second 
. vwmember \vh-n operates a 
■ 11 ; i.s.sb'i phased a it, a) /.:islorT 
iciar (the Iir.si ever I iited lo a 
dehieu and pmb.ibly ibu most 
pmvri Jnl). Also equipped with 


a .scare h-and-irack infra-red 
system, advanced dalalink and 
the long-range A A -9 : Ant os' 
missile, the ‘Foxhound' can 
engage difficult targets Cl ike 
cruise missiles) from almost 
surface level to maximum 
altitude, working in concert 
with oilier fighters and ground 
siniions. I nlike die MiG-25, 
the MiG 31 lias demonstrated 
impn :.sx i \ ■; r<i igt ■, evcn aliowing 
overflights of ihe Noiili Pole 
The new MiG 31M has even 
more advanced defensive 


Above: The MiG-31 can act as 
a fighter-control aircraft- Four 
aircraft in line formation can 
protect over 10,000 km 2 {3,680 sq } 
mi.) when used in this way. 

avionics, glass' cock pi lisp lays 
lead mg-edge root extensions 
and a new radar tO allow Ic m 
fire aclive radar missiles I )espnc 

its superb capabilities, the 
MiG- 5 l M feces an ufi< entaln 
iuiure lie cause oi ddence cuts. 



1 * that MtG-SIM is ihe 
addition of loading-edge root extensions, 
wmch improve ihe aircraft‘3 ft irjh-Qtpha attfily. 


MiG-31 M ‘Foxhound’ 


The seventh prototype MiG-31 M, *057’ may be the 
last of this unique aircraft to be built. The first 
fighter in the world equipped with a 
phased-array radar, the MiG-31 serves 
only with the Russian PVO air defence force. 


A distinct ckjs as to the MiG-31's ancestry the 
wing consists of a welded steel end lilanium be* 
Containing o vary large fuel lar>k. 3 his acts as a 
heat gink because a t maximtsii speed Ihe MiG 
31 Is skin car* reacti 300*0 <'5?2*R. 



Some MiG-31 Ms ttavii this 
E-CM pod on I ho wingiip. with 
radorries on each end ami on 
the outer 5ido. 


HaN of me airframe is 
ccmslnuctad from advanced 
sleet, with orm thud dumlumin 
anti Iti per cent ttlaniuin 


Vii'Lihniiiy s ccTiCsvhat hiinitxJ for 
the bacKs&aior, whose alteration 
is locucocl on a very large radar 
scof >e Lf ii > rriuLMui lcfoan dismays. 
He ! r on the K-36 ejection seGt 



; t:. ided toy 3 pair of D-30 lutbofans danvbd 
Tom the engine m ltv3 Tjj-I 34 airliner. These offer 
cons-xterablY toeiiei J ue! consumption (and have 
longer life) Ihan the MiG-25^ R-15 lurbopls. 


Another unusual feature nf m** MiG-31 s 
the tandem mainwheel QQfifjgu/railon of 
Ihe undercarriage designed ior operaiing 
in ihe snowy Russian climate. 


By using electronic beam control ihe size or the 
aerial can he maximised, giving greater range than 
conventional moors, The ‘Zaslori' radar can detect 
a lighter al over 200 km (125 mi.). 



UMBER THREAT: By the early 1360s. ihe mreml 
■ < from high flying, oruise miSiSiie-aiint^ 8-5?a 
"HV li'v-l ;iif • t rt like Jhu > B I 1 i A and Rnckwoll 
• t and cirouiuf-lounched crtitea missiles 


afiblk- 

TARGET DATA TRANSFER: The MiG -3 Is PD 518 
dataimk can transfer target inlormefion to other 
Plir-detence aircraft like the Stt-27 or MiG-29. Four 
WiGr-Ois oartAwuup Jjj ar e^gpp Km fcbQ m i-i wids__ 


* Ml MI AWACS MiCi 1 1 .,r I-... i ; f 

WAGS pfafi, wiiiti Ihe i&acter of a four • 
aircraft formation linked to a ground radar 
station nnd AEW aircraft 


MiG-31 ‘Foxhound’ 

Type: twin-engine high-performance 
interceptor 

Rnwerplanl: two PNPP (Soloviev) D-30F6 
turbofan engines each rated oi 93.19 kN 
(23,904-fb.-thrust) or 152.06 kN (34.111 -Jb.- 
thma!) wilh afterburner 

Maximum spfrBd: 3000 knVh ti.&eo m.p.h.) at 
17,500 m (57,400 ft.) 

Furry range: 3300 km {2,046 ml.) 

Service ceiling: 20 r soo m (67.5&B ft.) 

Weights: empty 21.B25 kg (46,115 lb.); normal 
take-oft 4 1,000 kg (101,6401b.); maximum take¬ 
off 46..200 kg (191,651 lb.) 

Armament* one GSh-6-23 si*-bacreifed 
23-mm Gatling -type cannon with 250 rounds; 
various air-io-air missiles 

Dimensions: span 13.46 m (44 ft.) 

length 22.68 m (74 ft.) 

height 6.20 m (20 ft.) 

vjing area 61.60 m 1 (663 sq. ft.) 


COMBAT DATA 


drdh i 

jQHH 


MAXIMUM SPEED 


The M„G-3i is not quite as Iasi ns .is ptMecwsw, tn& M<Q-2b. 
tw! it C 0 n eesly outrun eny pth^r fighter in ^R r vice. In prnclicf?, few 
liglners ever reach such speeds tor more ihan a few minuses. 

.1- 1 C . M 1 - . .■ ■ : . - 


rQHNfUlO F.WV 3 ZHDImiA (1.451 nr.p.li.; 
F-14fl TOMCAT lm mil'll in.|i.h ) 



30410 kmJh (I.UiO m.p.lU 4 


ARMAMENT 


Missikis -.hi. lira R-33 (AA-Q , Am04') g.ve- the MiG -31 tfm atMlIly lo 
1 • . - -,ii: 0| • •. if!... • • 1 - -y. •••-■.. . ‘ ' 

carry nfflht mlssilw. Elm Is 3 more uauuP lood. with Just two R-GOs. 

^ MiG- 31 FOXHOUND’ 1 * 23-mm cannGrt 

4 f shad-range R-60 AAMs 
■ - 4 % Icog-filUJi 3-33 AAMs 

TOANADD F.Mk i 1 t 27-mm cannon 

4 x sfrort-range SliJewinder AJIMs 
4 v HiM^lurv-rainae SkyfEash AAMs 


F-14A TOMCAT 1 x 20-mm cannon 

2 a shmi-range Sirfewindor AAMs 
2 a medium-range Sparrow AAMs 
2 t lung-range Phoenix AAMs 


mom range 


riMJ pOwurlul 
Zaston' radii/ 
system hirS 
long roriga-, 
u,.jip.isiirvy ovrwi 
•/ n AWG ' T JiJi-i i 
in the F-14. Tt* 
TomcaS * radar 
can ireck ntotn 
Mfflata al thn 
Bamrjllme. 
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Aviation Factfile: Modern Aircraft 


Mitsubishi 


MU-2 

• STOL design • Built in Japan and USA # Civil and military users 



A fine light business transport, 

the Mitsubishi MU-2 has gained 
popularity in a wide range of civilian 
and military duties. Several versions of this 
twin-engined, high-wing aircraft are in 
operation, some with evocative names 
like Marquise and Solitaire. The MU-2 has 
a truly international flavour, with examples 
flying in at least 19 countries, and many 
of these Japanese aircraft were assembled 
at an American plant in Texas. 



A The design 

of the MU-2 began in Japan in 
the late 1950$, but the bulk of the production 
was carried out in Texas. The US represented the 
largest potential market for the aircraft . 


17ft 


PHOTO FILE 


Mitsubishi MU-2 



▲ High-speed MU-2M 

Publicity for the MU-PM emphasised its 590 
km/h (367 m.p.h.) speed. 

▼ Astazou power 

The earliest MU-2As, which flew in 1963, were 
powered by Turbomeca Astazou engines. 


▼ Reconnaissance MU-2C 

Ordered by the Japanese Ground Self-Defence 
Force as the LH-1, this was an unpressurised version 
of the MU-2B and was fitted with cameras and radar. 



Long-fuselage Marquise ► 

The MU-2N, with its lengthened fuselage and four- 
bladed propellers, was fitted with more powerful 
Garrett turboprops and named Marquise. 


A MU-2P becomes Solitaire 

The MU-2P was built in the US as the Solitaire and 
had more powerful engines. With a crew of two , 
the cabin can carry six or seven passengers. 



FACTS AND FIGURES 


>■ Rhein Flugzeugbnu obtained rights from 
Mitsubishi to assemble and maintain 
MU-2s in Germany. 

>■ The prototype aircraft made its first 
flight on 24 September 1963. 

► In all, 831 Mitsubishi MU-2s were built; 
only 57 were for users in Japan. 


> The MU-2 was initially sold in the US by 
Mooney, until Mitsubishi established its 
own plant in Texas. 

> Japan’s Air and Ground Self-Defence 
Forces ordered 53 military examples. 

MU-2Cs and Ks operated by the JGSDF 
can carry two 12.7-mm (.50 cal.) 
machine-guns. 

























































Mitsubishi MU-2 





PROFILE 


ACTION DATA 


The observation windows below each 
wing are bulged to bnprova Ihe 
: i.)w The luselago fe j N • f: 1 e H ■ 
vi a high-vifsftikty cnloi ir scbenie lo 
make ihe ancrafl easier lo see. 


I F-1This lighter derivalive ol Ihe T-2 Hew in 
1977. Its principal rale is anti-shipping, tor wtikrfi 
il is equipped with missiles. 


MU-2C 

Type: twin-engined STQL liaison aircraft 

Pmverptait: two £4 0«kW (725-hp.) Garrett 
TPe33i-6-25tM Iwtcpraps 

Maximum cruising speed: S90 Km/h 

(366 m.p.h.) at 4575 m (15,000 ft.) 

Maximum rate of climb: 945 nVmin 0,100 i.p m,| 

Maximum take-off distance: 590 m (1,709 ft,} 
tp 15 m (50 ft.) altitude 

Range: 2708 km {1,681 mi.} 

Service eeiltog: so. i to m (33,170 ft.) 

Weights: empty 2695 Kg £5,919 fb.); maximum 
lake-off 4500 Kg {3,921 lb.) 

Acimmmoilatum two pilots and six or seven 
passengers 

Dimensions: span 1 1,94 m (39 It. ? in,| 

length. 1 9. t3 m <33 ft. 3 in.) 

hnighi 3.9*1 m {12 ft. i 1 sn.J 
'.vi nrp area 16-55 ttf (178 sq. ft.} 


ther Mitsubishi aircraft 

■ F 4EJ PHANTOM II: Milsublshl llcancs-built 
" j McDonnell Douglas F -4Fs lor the Japanese 
“V Self-Oe lance Force between 1971 and 1981. 


| T-i Japan's firsl supersonic Jel, theT-2 Hew 
in July 1971. Used for the training role, the 
aircraft is powered Ly two Adour lijrhnfans 


■ MU -300/01A MONO: hirst flown as Ihe 
MU-300 rn 1978. Cho aircraft was marketed nr, 
the Diamond and taler bum fa the us hy Beech. 


Japan’s little 
turbine twin 


MAXIMUM CRUISING SPEED 


While sums vtihaions ol Ihe MU*2 won’ tei.1 cennpflrsd to lh#l# 
nvefeis. tins WU-2N iiad a lop speed closer lo Mw 450 Km/h average 
lo# turtjopnop twin-engined aeroraft of tin; V3€Os. Alt throe aircraft 
have siinihir ?;petid perfdnnarciBa. 

m » 


■165 \mfh (ZSEI m.tr.fl,} J 
JETSTREAM 5EPISES 2QD 454 hm.1l {2X0 in.p.h.) 1 
ST i?fi kfivli (JB5 n.M-1 ' 




A r.niqc iirjii«ej ,'round KJLXi km c 1 ,->iIKi r i | w,r. typiGiil <>1 liny 
„ ii, h.J R.iniji: • .m H ,| nar.n i5 r-iMii.rth i.ilii jm In: Uiy«m al 
, >;i!L i iIjvi 1 , irr.uill w+nH.li !i1WhT Ily loi'fl ■ I I.■■ i ■ . I H'rlWtS-nn r.l1li:<r. 


MIJ-i'N 


2330 Km [1,448 on.) 


JETSTREAM SERIES 200 


CONQUEST 


2224 km 


{1.382 ml.] 


2995 km {1,861 


PASSENGER LOAD 


SrnlAvwlwii'-i Jcs*incuiTi (laid huifi Bnlish Awospace) m:\ 
atiie io cany a large# passenger load than ixiui in& MU-2M and if be 
IfltW Conquest I Imted fit&B way. a WHflkrws;; ol Ihe MU-2 £te6l(jri. 


JETSTREAM SERIES 2D0 


T in Mitsubishi V][ -1 \\;is 
a w fei li i if | flans in 19SH 
foi a S I'OL (short lake riff" 
ul LuiifiniJ) utility transport. 

Mitsubishi developed .i twin- 
■ ■ l.jinccl. hiyli-w in^ uircnifi whIt 
w i.mip Links ;is -standard. 

l'\w Mk 2 iimiKsJiakdy 
puivt’d v liuiuru and ur onomiual 
■ i ■. jvilirm puruJiU-StTS, who 
ituiI ii as an cxmihu’ nans port 
,d lurdur ail A tuw n ui u 

i- iptud h a military dniii 
n ludiivp, aii hul< I i .idar 
i hulk m, Lush'M<> wini_i 
id st*art’ll and ri"R i if. 
fill’ Mid has paint’d 
i ifpuiaikm a^ a nvialhcly 
Iasi aiit rail., all In ni^h nul an 
. asy mu to lly. il can d^et a\kay' 
hum any pilot who forj^cis 

Iwo :':h! J-kW {7?tj-fio i Garrcilt 


dial it is a ht}j,h pciiormaiHV 
murhino. 

Opor.Uors who want uffctTivv 
iranspori for kuy pcTsonnnl 
pro:.si■ the Ml 2. Thu operating 
c'osrs ol chi'- turboprop nuk'lunu 
urc ha pur runt ol lho.su ol a 
fcl airrralT with .similar ra]iarity 
And with ii.s shun laku-ojl 
ruts r I if .Ml ' 1 can s isu smaller 
airfields ! hat a u not availal »lu 
to most juls 


Above: A stretched version, the MU- 
20, was offered by Mitsubishi. The 
fuselage was /engf/ienecf by 1.88 m 
(6 ft. 2 in.) to increase seating. 

I 1 rod nul ion n tied in 198(> 
after S.s I Ml is ua I > tlilh.auni 
^ ur.’T >iis had hi-un ppiidticed 
Marquise and Sclhiairu 
jai xiuciion in Lhi 1 nin d s niii j s 
lota lied 1H1. 


MU-2E 


Above: The majority of civil MU-2s were sold in the 
United States, although it had some sales success in 
Europe and Asia. This is a French-registered example. 


Derived from the MU-2K, the MU-2E serves with 
the Japanese Air Self-Defence Force under the 
designation MU-2S. Twenty-nine were built and 
are in use with the Air Rescue Wing at Iruma, 
with detachments elsewhere. 


■ or ns search and 
Ik: «;ui> mlfc a Doppler 
n *‘ i. a i ... I'ltlE.. 
in il'e 'irwiibte' nose 
r.idoma ffie atanctjid 

i ■ |' .l 1 4 1 'W i.i >i i: .i: -I■. o! 

* CM IWT) plkllS III 
V. lfRirit C.UrW 
V- il 1 -I- -• i i • urnu I 
,t\ ;irh.f to 

i ■ t 1 1 1 * r *' ai l. I, 


TPnilt-fi-?5tVI L/rhopriope 
iro'iVdr 11 10 fvflJ 2K and i.fei#va1ives. 
I ach fT'ivns a I lori/nfJ fully 
loan-urinij. ttiru+j ijl.ukxl. 
mvi ?j sitifo-1inch, csonylani Hod 

propelar 


A slicJirv.l dbo! is fitted lu the MU /F 
1 ' , ' a: u; 

erf ■! i.iriin i ,u dteastoru, ctovvrwd .mcmw 
□mi the like. Although most MU -2 
variants gre pressurised, this version 
r.. not due fo il-, rule ami the mj-eu i:.i 
rJepkny rimqhuo. 


Jin- m| ^iii'U' ' -i -II I '■! ■'i ri- 1 ir: :-■> h tlV U \ ? 

II K‘ only imlilrtjy of orator s ol 11m Mil T i ramj 
11 in tyttfor ini! : ; '.AI I. Irairimn, rentjnnfjiwvsi[:a, 
liaison, lnrtjc-1 tcjwriq and radar calibration rnhjs. 


FI h . wir*j[L|j fuel ipnks, have a 3 o!aI 
■ Of sadly pi 682 hires i 150 gal). lanks 
to ihe wmga hold 697 ilrgs (153 gal.}, 
i; >:i a told Suut Iced ol 1379 lilr&S 

(303‘gd,i I he ML l -2E utilised Ihe 
: 11 . Il Sf url 1 1 r •: |i-: . il the i - ir:jin.-ll 

production versions of ifie MU 2. 


33 - 3BI7 
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Aviation Factfile: Modern Aircraft 


Mitsubishi 


T-2 

• Advanced/combat trainer • Supersonic • Multi-role aircraft 



▲ The T-2 

trainer has proved a popular 
and efficient aircraft in JASDF service, and 
pilots benefit from its commonality with the 
Mitsubishi F-1 fighter. 


J apan’s first indigenous supersonic jet, 
Mitsubishi’s T-2 was designed to meet 
a Japanese Air Self-Defence Force 
(JASDF) requirement for an advanced 
training aircraft. Gaining inspiration from 
the SEPECAT Jaguar, a T-2A combat trainer 
variant, armed with a 20-mm cannon and 
hardpoints under the fuselage and wings, 
was also built. It provided a basis for 
subsequent development of the Mitsubishi 
F-1 close-support supersonic fighter. 
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FACTS AND FIGURES 


Mitsubishi T-2 


Supersonic trainer ► 

Japanese officials were very 
impressed with the SEPECAT 
Jaguar, and when Mitsubishi 
designed the T-2 it incorporated 
many features which were similar 
to those of the European design. 


4 Training for combat 

The T-2A combat trainer is fitted with a 20-mm 
M61 multi-barrel Vulcan cannon under the cockpit 
floor It also has weapons stations on the centreline 
and under the wings, plus wingtip points for 
Sidewinder missiles , 


Long service ► 

First flown as the XT-2 on 20 July 
1971, the type has been in JASDF 
service since March 1975 . 


F-86 replacement ► 

Entering service with the 4th Air Wing at 
Matsushima, the T-2 replaced the ageing, 
licence-built F-86 Sabre and T-33 in the 
advanced training role. Ninety-six T-2s were 
built, including two F-1 development aircraft. 


4 Jaguar look-alike 

Similarities with the Jaguar are evident in this view 
of a T-2 carrying four underwing rocket pods. The 
aircraft was also fitted with the Jaguar’s engines. 


>■ Mitsubishi was announced as the winner 
of the competition in September 1967, 
beating Fuji and Kawasaki. 

>■ The T-28 of the 'Blue Impulse' aerobatic 
team have a secondary air defence rale. 


► One T-2 was extensively modified as tl»* 
T-2CCV control-configured vehicle with 
test equipment in the rear cockpit. 

>■ The T-2 can carry up to 2000 Kg (4,400 : i 1 
of ordnance. 


AIM-9L Sidewinder AAMs can he carried 
on the T-2A’s wingtips. 


The first prototype F-1 was a modified 
T-2A with a blanked-off rear cockpit. 























































Mitsubishi T-2 


PROFILE 


High-performance 
Japanese trainer 


A s its fir,si excursion into 

stipL'i .onk military ainciufi 
design, Japan produced 
this two.Seat combat trainer, 
which was intended to train 
pilots who would go on to fly 
i he lock heed F-104J Starfighter 
nd the McDonnell Douglas ]■' 
lid Phantom, Mitsubishi's T 2, 

. I tvh bec ame renowned as the 
nrjuni of the ‘'bitit* Irri(Hil.se' 
i ir >baUc learn, w;s.s alsc > 

[i-signed to give lapanerw 
ndustry vital engineering 


T-2A 


experience that would eventually 
contribute to a home built 
fighter ilie 1 ; 1, which was 
Ixtsed on the T-2. More re< ently, 
this engineering knowledge has 
been used to produce the F-2 
.strike lighter development of 
I jock heed's F-16. 

When it first came on 
the scene in 1971, the* T 2 
astonished those who had 
not expected to see lighter-like 
leahuex in a trainer. Using a 
Japanese-built version ol the 


Rolls-Royce/Turin >mecj 
Adour turbof’an engine and 
inc ftrporaimg many hi-tech 
features both inside and out, 
the T-2 is equipped with 
licence-bin li American avionics 
The success hi I Japanese trainer 
has also proved to be highly 
Useful as a nolle t lor explorin 
fly-by-wire technology and 
other advanced systems. 



T-2/T-2A advanced and combat trainers are operated by the 
4th Air Wing, based at Matsushima. Avionics systems include 
a J/AWG-11 nose-mounted search and ranging radar. 


The kjsharps is ol M-mstial seiTB-rnonocqque 
congtrugrioffii, with titanium accounting for in per pant 
ol the trainee's weighi, manly nrnund its. nr^uvd 
bays two airbrakes and a pair ol ventral In am 
tocstod under The rear fuse&ge belund iha wt*?el 


Japan's national aerobatic team, 

‘Blue Impulse', has up to six T-2s allocated 
to it at any one time. 


TIks T 2A has sborJldor^mountod wings and fixed • 
yeorvietry lateral air intels for the pair of (licence hi lilt) 
Holts RoyceTurtnmcca Adour allorbeiming Lurbofcmii. 


Bi'je impulse' T- 2s are 
'I’jinted in this elaborate 
colour scheme arid carry 
■,ii uke gcififiratlng 
equipment, Based at 
MoViLishiflita Lho team n; 

’ rl , 1 1 LOJ 4Ki KtdiurJfili 
tAir Wing) Thft t-2 was 
.idopled by (Tie aernbatin 
wh*r;h prevfcLiL-iy 
How Itcencd-buil T-hfiF 
SataBS, hi I9B2. 


instruciof and pupil are acoommndaled in landem 
under separate canopies in a pressurised and 
air-conriitiorw'f'T cockpit The rear seal is elevaleci 
in gwe IIxj insiniclor improved forward vismn. 
Awobalic drepiri'/s arc nomolly down by n single p*k>1 



The T-2 A‘s wings, have elect r* . iJy 
actuated flaps and on conventional 
ailerons. Lateral control is rn.Lm ilaincd 
by hydraulically- actuated, slotted 
spoiled which move digram tally 
and rim located in front ol line Haps. 


Armament comprises an M61 20- mm Vtilcan 
cannon rnountad on inc left side o( the 
fusolageunebr the cockpll E&rty 'Blue Impulse' 
rriachmes hod ihe cannon port faired over. 


AM components of the tricycle landing gear 
retract ir’.to the Susclage, with ihe main un.-ls 
refracting forwards and ten nosawheel 
rearwards. 


A runway amsster hook is mounted beneath the near 
fuselage and there is a brake parachutR m the tailcone 


Japanese trainers 

fl FUJI T-1: This indigenous Basic and 
tormadlplB trainer, based on Ihe F-86, was (he 
i -.t post-war jet aircraft designed in Japan. 


■ FUJI T43/BEECH T-34: The i 3 (cuvulr f> i 
from the Beechcratft T-34} provides ihe initial 
75 hours of primary pitot training in The JASDF 


■ KAWASAKI T-4: BurM aa a T-33 replBCsenrwnt, 
the T-4 is an Intermediate iei trainer. The JASDF 
has a mguiramsfit for 200 aircraft, _ 


HI FUJI T-5: This primary/biiuc 
irainuT ana utility aircraft serves with the 
Japanese Maritime Self bfilence Force. 



Type: Iwo-seal supersonic combal trainer 

Power plant: two Ishikawaiima-Harima 
FF40 I HI-BGf A [Holts-Hoyce/Turbom^ca Ad our 
Mk SOI A) turtwfBna, each rated ai 22,75 kN 
(S, 120-lb. thrust) dry and 32413 k H (7,3104b. 
thrust) with afterburning 

Maximum Speed: 1700 km/h (1,054 m.p.h.) at 
10,975 m (30,000 ft.) 

Service ceiling: 15.240 m (so, got ft.) 

Weights: empty 6307 kg f13.375 lb.): maximum 
take-off tp.soo kg (29,160 lb.) 

Armament: one M61 20 mm VUIcan cannon, up 
to 2000 kg (4400 Id,) of ordnance on one 
centreline and four underwing stations plus 
winglip rails for AIM 9 Sidewinders 

Dimensions: span 7,ea m (25 (t. 10 in.) 

length 17.06 m (58 ft. 7 in.) 

height 4,39 m (14 ft. 5 inj 

wing area 21.17 m*' (228 sg. ft.) 


COMBAT DATA 


MAXIMUM SPEED 


Only two superaonc irairiens hawBimviud Sftrvico in quantity, the 
T-2 and the MorUnrop T-38 Talon, ol wtiich ihe T-2 ts by far ihe 
faster Most air arms ana not willingi to pay the esdra operating costs 
ol a sijpersoruc Inairar and prefer high-peftoffrfHng subSiniic iypOS. 


T2* 


1700 kmfk (T.a34 m.p.h.) J 


13S1 hiqiTi |85fi m.p.h.) 


1 Mt . 103B fcnyli ] 


MAXIMUM CLIMB RATE 


With rts Iowa# pcjwaf, 

13 kj I Suwk h4i& 6 SlOwW 
ol rjimn. II t%, 
howeww. far mare 
iKpk' j and its aerobatic 
capaiiifitias mart ihan 
-r • . .. ■, I ■ fur • 

comparative lack al 
■pariarmance. The 
liBAF ts updaiirig H s 

. H .v It 

stay tn aerviefl few 


T-2A 

1U,&7£! rti mIn 

(35,000 f.p.m.) 


MKtt t Wk I 
PHenanifT 
lS,3M 



s4?',-nral more years, 


SERVICE CEILING 


Tlie Hawk arid T-2 operate ai simiDur alltliides, bui the T-38 haa a 
higher ic»viM coitanq. This Has rwoenS that il hasi b«Nn used for p 
number ol special training ard test roles, tnQfuqlng ir®nmg 
5R-71 and Q-2 pilols. 


T-2A 

TS,24D m 
(».D0D IIJ 


T-38 
ThUON 
15,335 m 
(S3.60Q It.) 


4IAIVK 
r.Mk t 
15.24CW 







































Aviation Faotfile: Modern Aircraft 


Mitsubishi 


F-1 

# Single-seat close-support fighter • Design based on T-2 trainer 





■fc I itsubishi’s F-1 Is a hard-hitting 
I combat aircraft that draws its 

■ W ■ main features from the earlier T-2 
supersonic trainer. The F-1 was developed 
for close air support and anti-ship 
operations, performing these tasks 
admirably in the robust Japan Air Self- 
Defence Force (JASDF). Seventy-seven F-ls 
were built, with the surviving aircraft 
equipping three squadrons. 


▲ The F-1 was a straight 
development of the earlier T-2 trainer. 
In fact, their airframe dimensions are 
identical, with the rear cockpit canopy 
simply being faired over and extra 
avionics added. 
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Mitsubishi F-1 



▲ Brake parachute deployed 

The fuselage tailcone at the base of the rudder contains a 
single 5.5-metre diameter ring-slot-type braking parachute. 
Anti-skid brakes and an airfield arrester hook are also fitted. 




▲ Licence-built Adour 
turbofans 

The IHt-buiit Adour turbofans 
fitted to the F 1 are comparable 
to those that equip the French 
versions of the Jaguar, v/hich hat. 
a maximum take-off weight of 
some 2000 kg (4,400 lb.) more 

◄ T-2 heritage 

It is very apparent that the 
single-seat F-1 was based 
on the two-seat T-2 . 




T F-1 number one 

The first production F-1, 70-8201, left the 
Mitsubishi factory in June 1977. 




A Three squadrons 

The Japan Air Self-Defence Force's throe F-1 units 
are based at Misawa in the north (two squadrons) 
and Tsuiki in the west (one squadron). 


FACTS AND FIGURES 


> The F-1 was belatedly given extra 
air-to-air capability wiiti provision for 
up to four AIM-9 Sidewinder missiles. 

>- Two F-1 prototypes used British-built 
Adour engines. 

^ Up to three 821-litre (220-gal.) fuel tanks 
can be carried externally by the F-1. 


>■ The first production Mitsubishi F-1 
aircraft made its maiden flight on 
16 June 1977. 

>- The last of 77 F-ls was delivered by 
Mitsubishi in March 1987. 

>■ Japan's anti-military stance moans 
that no F-ls have been exported. 











































Mitsubishi F-1 





PROFILE 


COMBAT DATA 


ighters of the JASDF 

■ McOONNELL DOUGLAS F-4EJ PHANTOM ll: Japan 
•ii' iW’', in i,| jL-mte n number ol Jripai fjilill P 41' r. which 
nn tieing upgraded, This is tbs F1F-4EJ reconnaissance variant. 


■ mcdownell Douglas f-isj eagle; Like the f-4£j. 

most F -1 h. I:; were assembled m Japan by Mitsubishi. This is 
Japan's puncipsi lighter aircraft. 


■ M1TSUBISHI/LOCKHEED F-2: Originally known as Iho TS 
X, this high-perlomiBnce lighter is a I neat development of the 
Lockheed {General Dynamics) F-1 SC and will replace the F I 


F-1 

lyjie: sJnglfc seat ckree-suppcnl frghler 

Powerplanl: two 32.-1 &-kN {/,28Mb dtirusij 
Ishikawtaiimia-Harima TF4D-IHI-801 (Rolls- 
Royce/ Turbomecu Adouf Mk 001 A) 
afterburning turbot an fipgines 

Maximum speerf: 1700 km/h [1,054 m.p.h.) at 
10,975 m (3B.00D ft.) 

Range: 2070 km (1.779 mi ) 

Service eelllng: 15,240 m (50.0U0 ft.) 

Weights: empty 0358 kg (13.988 lb.}; maximum 
layoff 13.700 kg (30,140 lb.) 

Armament: one JM61 Vulcan 2Q-mm rotary 
i;:mrnn and maximum of 2/2 1 kcj (ii.OOO lb.) of 
ordnance mdlining Tour AIM-9L air-lc-air 
misaifea; I wo ASM-1 snlb&hip missiles or 
combmaiions ol other rockets and bombs 

Dimensions: span ?m m (26 fi.j 

length 17.86 m {59 ft.) 

horghl 4.39 m (14 ft.) 

wing area 21.17 nr' (228 sq. flj 


Two RoHs-Royce/TurtKvnBca Acvxir aftefbuning 
turtxjlans. smuJur Id those in oarty versions ol The 
SEPECAT Jaguar, power (he F-1. 


i 1 i i i; j ' a J.' AWG 12 dud modi? 
i 3 -.-in bind air M on M il I., jI radar 
rased on that lilted "to Royal Air 
r.v;:u Phantom FGR.M-x 2s. 


anti-s*np rnisfula, two of which may be 
carried- Each has a IfiO-Kg (.330-Tu 
semi-amiDur pKtfi :ir>g warhe^l 


From trainer to 
anti-ship striker 


A n island tialion. Japan 
/ \ works luirtl to prok i. i 
_jL jL its shores. '11n■ Mitsubishi 
I was aeaied because ol 
■In■ threatening nature of 
s; yvlvt naval activity an: ujikJ 

I il* Jaj i; nose home Islam i.s in 
:Ijl/ 19711s and 19S0.s. 

I-W having ilu* snefess ol 
111 ■ I 2 iw in-lariioLm iciinei' 

' lilMiln.slii v\ ell ahead w id, 1 his 
■ ItKHe .'tup port Iigliter v umi> n. 

II 1 1 a u It 'i' primal i!\ in lly ‘.loin 
land bases cm cKTemv mission;* 
i;.j,ainsl enemy shipping. 

The l : l ha - a vumprehcnMve 
avionics lip i(s principal weapon 
i :> in}, the ]:ijume.se-i !e\ eltiped 


Above: Most F-ls carry a three- 
tone camouflage, consisting of 
dark green, olive drab and light 
tan on the upper surfaces with 
a light grey underside. 

retain ek n m-pmvrnl enujnes 
and small fuel eapaeuy. 

111 ! I I remained ii ser\ \k e 
uni 1 1 llie end ^ )j the K\ ml ieih 
eenlinh , u ben n began to he 
re 1 4 icet I In ilu ■ Mitsubishi 
F-2 - an .idapLiin mi < T ihe i In 
liiditing I Likrun 


Above: Interviews with Japanese pilots suggest that the F-Vs 
cockpit is ‘optimised for the average Japanese physique’ 
and has low stick forces and 'mild' control sensitivity. 


Fa* i r i li-v-v i 1 il -. I i cad carry 
two AIM -JL Sfe&nMndsr liaql -seeking 
mi itJ-rur mjusiiea and har, n 
-i.:i.i>-nn -.I - Uujt M6 i 20 mm rcLiffy 
forwnrd I- ■ - j-: 


WrmnJASDf 

■j: pemina-jadopted 

JiidivichJiil nittikfluip: m 
1 1 3B3. B I hkot.ii i :f ifi;ai 
,k!ilui:k (mrilltw anrj 
ttMi hlcknamo ‘The 
Fathers . 


Aircraft 70-8203 carries the markings of 8 Hikotai 
{8th Squadron) of 3 Kokudan (3rd Air Wing) of 
the Northern Air Defence Command, based at 
Misawa Air Base on Honshu. 


An Aruorkuir! (jfeftjned zero 7 oai 

■■ eln iri u’iil r; liflr>i |i lo *r-i■ I 1, 

.-a 11 tJt i arvipiv | ■ ■ Ii !■ t: h . 

.1 l.ll.'ii I! iCkfJll (.,l?H3<:y win:' 

In ■ :tl I. Iivrs' -'l 


i inmensionnlfy niui il-e-a! id II T 2 1 1 >e 
* i i isss 5 \w rear cockptT to hpusp 
iiEi>-c.;onlrol system. bCsmbifig .COnpUtW^ 

mort II il i U i vm i-lI ii .'h id r. ii. las is i .. i 


MAXIMUM SPEED 


Th» F-1 w*s based nn ifie Jaguar, whudh vrtis designed lo have 
a high pefiaLraiion speed fo» giound ahack. The A-G aixd Super 
ElerviAanJ wutu boih :.ul;--.uf iic. neaitjr^ 

f-1 1700 krtfl 11,054 in.p.fl,) 


SUPER ETEMAUD 


T 037 klfl,H 
A-6 INTRUDER {m 


COMBAT RADIUS 


ia ir lx i'i.'i ■uum'Mi ■!;■! :i-i :| hin.jn il< 11 1 i lid not nsnd ti*nrj 
mm jt; I in: fiavfll A u rund Su(K!r Eusxfard IwHi ruquimi fi»uch 
Vtnqm in hr ntfonI jvo- ruiiuir than aOdtit upwad; 


F T S55 km 1344 nM 


SUPER HENDARD B5fl kill [527 mi.) 

fl-6 INTflUDfH 1527km ml.} 


WEAPON RANGE 


l-l. trpi h i *■"!, i»ii<! ul I fie IrimK-Pl r.-jiM'jiKl n.sv.i' iiK-J.'le:, prcxludid n 
i , irifl is 5HiptXlor Ifi llii'E jcn-.cI i.- ASM » 1 1 }i 

/V I IIII '-..ill 11. 1-. l .1 .11- jl ■ I. ■ I Ii |i - ! ■! , VI: Il I I II U 'I -i II.L0.il III. '■■■. 


F-1 80 km (SO mi.) (flSH-1) 


SUPER ETENDARD 60 km (37 mi.) (EX0CET) 

' 

A-6 INTRUDER 90 km (56 mi.) (AGM-84 HARPOON) 
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Aviation Factfile: Modern Aircraft 


Myasishchev 


M-17/M-55 ‘Mystic’ 

• Balloon interception • Reconnaissance • Geophysical survey 



A Russia's answer 
to the U-2 has not achieved th<' 


I n 1982 Western intelligence reported the 
sighting of an unidentified Russian high- 
altitude reconnaissance aircraft. Satellite 
photographs of the Zhukhovskii flight test 
centre, known as Ramenskoye in the West, 
showed an aircraft with twin tail fins and 
long, unswept wings, suggesting that it was 
a Soviet counterpart of the American U-2. 


It was known as ‘Ram-M’, and several years 
passed before the mysterious aircraft was 
finally identified as the Myasishchev M-17. 


success or infamy of its American equivalent. 
The M-17s and M-55s have performed useful 
environmental research, however. 


184 


PHOTO FILE 



^Air show star 

Geofizika has appeared in 
the West at the Paris and 
Farnborough air shows. 

Mystic power ► 

Two 88.30-kN (19,500-lb.-thrust) 
Soloviev D-30-10V turbofans 
power the M-55. 


Myasishchev M-17/M-55 ‘Mystic’ 


M-55 Geofizika ► 

The M-55 can carry equipment for Earth-resource missions, 
agricultural surveying, ground mapping and ice reconnaissance. 


Record breaker ► 

During 1990 the single-engined M-17 Stratosphera 
set a total of 25 speed/climb/height records. 

▼ Environmental research 

The M-55 Geofizika was developed to help to study 
the problems of ozone depletion. 


FACTS AND FIGURES 


V Subject 34 was cancelled when the CIA 
stopped using high-altitude balloons as 
reconnaissance platforms. 

► Eduard Chyeltsov flew the first M-17 
Stratosphera on 26 May 19(32. 

^ In 1992 an M-17 “Mystic-A' investigated 
the Antarctic ozone hole. 


► Chyeltsov also flew the M-55 Geofizika 
On its maiden flight on 16 August 1988. 
at least three more have flown since. 

> A projected M-55UTS trainer was to hav< 
a periscope to aid back-seat vision. 

>*- The M-55 'Mystic -B" can climb to 21 km 
(13 mi.) in 35 minutes. 















































































Myasishchev M-17/M-55 ‘Mystic 5 


PROFILE 


Master of the 
stratosphere 


O riginally planned in 1967 

as an interceptor of Ivigh- 
-■ iLilude reef >ri na ni e 

balloons under the designation 
Subject M and known as the 
Cliaika (Gull), Myasishchev’s 
jesv aircraft was first seen by 
SATO in the unarmed iVlyvtic-A* 
lunii, Known as the .Stratosplieia 
ii Russia, the VM 7 retains some 
its original mystery, 
ll resem!>les the II 7 if) having 
,i single engine will] ii Hakes on 
flu- sides of ihe forward fuselage, 
aid was designed lor a similar 
.strategic iveonnaissance role. Hut 
i; has a greater wingspan and is 


■lightly longer overall, with a 
shorter, deeper fuselage and a 
long toil plane carried on twin lias. 

It was intended to replace the 
Yak-2sRh), but one of the two 
M 17s that were built is now 
housed in a museum. The second 
aircraft lias been used 
to investigate the ozone layer 
and pollution in the upper 
regions of the atmosphere. 

Siiici* 199 j .i twin eiigin.eeI 
version., the V] (k.-oli/ikn 
('Mystic ]fj, has appeared at 
Western air slit avs. 1 X -si < ;i u x l 
spec ilically lor em iionraenl.il and 
geophysical research, it can carry 



Below: One of the 
two prototype M-17 
Stratospheres (17103) 
survives in Aeroflot 
co/ours at the Monino 
aerospace museum 
near Moscow. 


Above: According to Russian sources, 
development of the ‘Mystic-B* as a 
strategic reconnaissance platform 
for military service is continuing. 

a 1500-kg (A.AOO II> ) payload and 
has an enduriin <* ol seven hours. 

From iis ijjoci.iiional iltilude 
cp| 2J.S00 m (7U,hOU It.), the .VI-Si 
can f>hotograf>h an area 120 km 
(75 mi.) wide. and win abo glide 
lor a distance ol 200 km ( 125 mi.). 



M-17 StRATOSPHERA 4 MYSTIC -A’ 


Although it achieved a number of world records, the 
prospect of the M-17 becoming a Soviet counterpart of 
the U-2 faded. The aircraft moved on to investigation 
of the Antarctic ozone problem. 


Ilu M-17.% single pilot us sealed on a 
k : !•! jL lijsx'li.pn o u il. hi idol an utfjward 
hinging isaOOi'KV. Cam-*I just behind Ihri 
i -ilr:>l: ,iru Ewn r>xyg.:i' oimslrr; 


Gampnred !o the unusual inverted 
gull winy of me Subject 34 
interctiplor. the M-17'a wng is 
much more convonltocal *n layout. 
! hff engine is st arted by a turbo- 
:-;!ei1tir and (ad with luci Iror r i five 
separate winy tanka which hold 
a total ol 10.000 tstres (2. r>90 c>rl) 


, v ^ Ci nurLac fcj;. 

piuiieiity from ifghtwe^it meiais. The entire 
aircraft is comprehensively ice-protected 
for high-stlrtucie operations In normal 
cdwH.iitioni tt* reconnaissance -cofiliguKict 
M 17 wfjiu! hui-.M-j ijjincil 1 i hjTI kg (2.2QIJ It)) 
i:i tv;nn (!' I .ai • is .11 id sw.i <r.: 


Hus M 17 r serial CCCP-174G1. was I he aircraft 
i isftd ■ Ii. i • ■ j fj ifik i-3i n I | yep;.ir y- i wc-f fm rtc- 
M“55. It Haw missions 1o monitor Antarctica's 
atmosphere. A number of environmental 
slogans tote Fjubsequenlfy ackfed. 



'My$lic-A' carries a PRNK-1 1 navigation system 
radio compels arid an R$BN Koball radar. 
These were also used! m Ihe M-&5 ‘ Mystic-BV 



A novel feature of the fvM 7 'Myshc-A' 
s its rel rateable lending lights, stowed 
.uder tha front of 1 1 id tail booms. 



CCCP-I74Q1 



Designed fry hitjl ■ ulliEudaa* the FI036-5IV 
*5 based on the engine core from which the 
MID-3 s '5 powsrptenis were drived. 


Bciih Ihe M 17 Stratosphere 'Mystic-A' and 
M-55 Geofizika 'Mystic-B 1 tealure ah unusua) 
twin-boom mu. wiih vertical surfaces bridged 
by it fong iTorizcntal slabrljser 


Changing roles of the 'Mystic* 

* 


nee its conception in 11*67, tbn 
h tm it* nolo chnngu 
m dalle un inlBfcoptnr to 
search platform. 

TERCEPTOR: Armed wilh a turret' 

■ "ruled DSh-23 cannon .ind two a*Mo 
hi mJssrtes. the single-Seal SubiBCf 3^ 

■ is intended to destroy spy baiirans 


y 


M-17 ‘MYSTIC-A': In its 

design role the M-17 would 
have flown high-altitude 
St retegic reco n n ai a a an c e 
missions over sensitive 
foreign installations. 


' 


; C CP 




rpjK! 


^4 0 


( 



M-!ib ‘MYSTIC B’: Ari unusual rok.‘ 
adopted by the M -55 is ine conversran 
at hail into rain bv the u of 
chemicals. Such weather alteration 
avoids excessive crop damage helping 
the struggling Russian economy. 


M-17 Stratosphera ‘Mystic-A 1 

Type; singJe-seaf high-all it ude reconnaissance 
and research aircrafl 

Powerpfant: one 6JJ-65-kN (1S t 4&0-fb,* thrust) 
RKBM Rybinsk HD-36-6 TV lurhojel 

Maximum speed: 743 Km/h (460 m p.n,] at 
20,000 m (65,600 It.) 

Endurance: 2 hours 2b mb 
Range: 1315 km (815 mi.] 

Service ceiling: 21,550 m (70,700 ti.) 

Weights: empty 1 1,900 kg (26,180 lb.): 
rnaximurri taKe-oit 19,950 kg (43,990 fb.) 

Dimensions: span <10,32 m ( 1 32 tt. 9 in.) 

length 22,27 m (73 It. 1 in.) 

height 5.25 m (17 It. 3 in.) 

wing area 137.70 m (1.482 sq. ft.) 


ACTION DATA 


MAXIMUM TAKE-OFF WEIGHT 


With its high maximum take-aH weight, the M-17 is CApeble Df 
I'lni'i) fn'iivmr ‘eads to uuifjUv iti.-iM vt i?r ol ii:, •i.-orji rivals, 
it does not have (he hi-tech avionics of ]jh* U-?n. hnwevri 


If 


o 


U-2R 


STRATO 2C 


M-17 STRATOSPHERA 

,9.9So7 g S ( T «.fi 6 90 lh.] 1M33 kg (41,2,3 b.) 13.350 kg (29,370 lb.) 


■ :r,i.v „ ■ -r J ,;-; - . ’f ., :.f:<:mlfy Lunotl high till iHleOo 

ptHon engines lo ncinevu Hh uxoofiiKmdil EiM itknki cHpetaiiii ifm 
ri ir. umki so*jly ol; ,i ivMtvdi veh*i;te. 


U2R 
24,335 m 

m -1 7 s r^msPHERA iae, iido tt,) 

NimtCA' _ 

21,550 m 
(7U.7M It,) 


ENDURANCE 



Willi Hr. Iwo-ao&l cabin itiu SlrOiO 2C «3 eguIpp^J Tor RUsalgrra ol 
lung i.Jurjihcjn lie oivj^k^j. ac's eKiremely fuel-eHiciunl but do-rioi 

CJr . il ■ L || L „l . . | :ull0l,"II, L O' It- ill i I H. 


M-17 STRATOSPHERA 
MYSTIC-A* 

2 hours 25 min 


/ m 


U-2R 
12 hours 


STRATO 2C 
48 hours 
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Aviation Factfile: Modern Aircraft 


Nanchang 


A-5 ‘Fantan’ 

• Ground attack • Converted MiG • Tactical fighter-bomber 




▲ The A-5 

might seem crude and old- 
fashioned, but price is important. The aircraft is 
an excellent iow-cost ‘bomb truck’ in contrast to 
the Pakistan air force's high-tech F-16s. 


B ased loosely on the airframe of the 
Chinese-built MiG-19, the Nanchang 
A-5 ‘Fantan’ (alias the Q-5) is a robust, 
capable warplane. The ‘Fantan’ airframe 
relies largely on technology of the 1950s, 
but incorporates more modern electronics, 
Sidewinder missiles and new ejection seats 
to ensure combat effectiveness. Although 
it is hardly at the cutting edge of fighter 
design, the A-5 has a very low price tag 
and suits the needs of Third World users. 
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PHOTO PILE 


Nanchang A-5 ‘Fantan’ 




▲ Armed and dangerous 

Fitted with AIM-9P Sidewinders, Pakistan's A-5s 
are no easy target for a fighter. The original MiG-19 
was known as a very dangerous dog fighter. There 
is also a nuclear-capable version of the Q-5 which 
can carry a 20-kT weapon. 


The 'Fantan' is offered on the export market 
with a range of Chinese weapons like this 
short-range PL-5. 


▲ Slack Spiders 

Operating the A-5 from the large Pakistan 
air force base at Peshawar in North 
Pakistan, No. 26 squadron is known as 
the ‘Black Spiders'. The PAF also operates 
the Shenyang F-6. 




▲ Home defence 

China is still the most numerous user, with 
hundreds of A-5s in service. China plans to 
introduce the F.10, derived from Israel’s Lavi. 

Flying to fight ^ 

This A-5 is equipped with 57-mm rocket pods, 
MATRA Magic air-to-air missiles, 100-kg (220-lb.) iron 
bombs and a pair of 760-litre (200-gal.) drop-tanks. 



FACTS AND FIGURES 


> Over TOGO Tantaiis' have been built, 
including 52 Tor Pakistan, 40 for North 
Korea and 20 for Bangladesh. 

> Chinas 'Fantans' wore used in the 
border conflict with Vietnam in 1979. 

>■ Although design work began in 1960, the 
prototype A-5 first flew on 4 June 1965. 


An ex tended-range version carrying fu* : 
in the bomb-bay has about a 35 per cenl 
greater combat radius, 

> The latest A-5 uses Uaiian-designed 
avionics and has additional pylons. 

> The A5 carries 2827 kg (6,220 lb.) ot fue 
and up to 1178 kg (2,592 lb.) in drop-tank: 


















































Nanchang A-5 ‘Fantan 





A-5 ‘Fantan' 

Type: afrglg'seal ground-a hack fishier 

Pirwer plant: iwo Liming (previously Shenyang) 
Wopc-n-BA turbojet engirras each rated at 29.42 
m (6,600 Ib.-lhrusl) dry and 36.78 kN 
(8.250-lb-lhmst) with diet bur rung 

Maximum speed: Mach t .12 or 1190 knVh 
(738 m.p.h.) al 1 1,000 m (36.000 fL) 

Combat radius: 400 km (260 mi.) to sou km 
(375 mi.) 

Range: 2000 km (1,240 ml.) 

Service ceiling: 15.350 m (52.000 ft.} 

Weights: empty 6375 kg (14,025 lb.); maximum 
mke-Off T 1 ,S30 kg (26.02G lb..) 

Armament: syvo 23-rnm cannon each wiah 1.00 
rCHindS. pin* tandem pairs o( pylon:-: dairying up 
to 500 kg (1 t00 to.) of atoms 

Dimensions: span 9.88 m (32 n.) 

length 15 es m (51 ft.) 

height 4,33 m (14 It.) 

wing area 27.95 m’ (300 sq, li.) 


COMBAT DATA 


MAXIMUM SPEED 


Ttia ' Farin'! Is limited tjy Ls old technology Wupt-’i lurbOiotS iVld 
ihe mcrB-aaed girth dI Lliti Lwlrama compared to (he- original design. 
I ■ >. ■■ ' f! <'U - 1 * -rr> I • , 

oomtMl, an*3 iheoreUcad mo*mum speeds are aetdem readied. 


I » r 4ni AH lIMkmfll 

f l7SBnip.lv.) 

A 70 cqosAld kiVh 

i,byb m.p.n. 


iflf9 km/h(1,ll&3 na.p.h.) ] 


COMSAT RADIUS 


BOMBLOAD 


PROFILE 


TI v_* 'J'.ii*i;si 1 i;is quite .1 low bon ib loud compared to 11 iu Junuif 
Bind A ?, i ll. I the njfivxinl of wenglil Garrmd par dollar 00:4 <jri tfw 

;.S111 ri ■ |1 u ■ iS ^KJLlt tfiiliJ.ll. 

2001) kq H.400 lb.] 


B SM-lSPftAU: An ax penmen Ml v-nmici* u * 
SM- (2 used a mixed powerplant ol turbo jebL 
and a rocket motor which could bn re lit 


AlhOVilW IflillilH ! >1 
ihi> |joor enpirie 
{►.iihiiak-jqy r- II i- 
A-5's r;ipicit j which 
miLfhl I lava tieiMI 
improved wrin 
Weslurn engines, 
Snarl range is 
gsnnirpty a typical 
lealure ol socond- 

tjtfjimrilion MtQs, 
which had quite 
gooa perfwtnjuvee 


ilany faces of the MiG- 19 


S MiG-10PM: r I-,lutiOMU wjisinn introduced 
iin- K-5 missile system, guided fay an Izumrud 
nJar m (he riuyu. II coukf carry rtickaf packs. 


■ SHENYANG J-fr China built a straight copy 
of the Miti I 'i lighter, which is atao used by 
Pakistan and fought in Ihe 1985 war. 


Ground attack 
at low prices 


T in Nartchang A 5 ) aman’ 
gives China .1 jnw-cnsr, 
supersonic strike am nft. 
denionsmuing the cntmiTy’s 
abiltiy tt> improve ;in existing 
military aircraft. 

Although the A-i is bused 
on ihe proven MiG lb, Chinese' 
designers ere;no,I ;i lieu, 

-.1 Fetched lesclagi .in internal 
! hjidI >■! m\ unci u pointed nose. 

Will' work beginning if) ihe 
early Iboos ihe ‘I anlan vv.i.s 
iIi ■.signed. lesieri :iiul piYXkltvri 
willx Mil Soviel help :uul lies 
evolved inn3 :l Ixunhcr 11 oil is 


A-5 ‘Fantan* 


quite iliileienl Imm its Russian 
origins. T te A-S has less ability 
in a dogfight than its MK, 
cousin, but il carries more 
bombs, con fly fun her and is 
more accurate in its important 
duty of air-to-ground combat. 
The nuclear version ol the 
Taman' dropped a real atomic 
Uimb during a lesi in 1970. 

I \pori mk cess has bv en 
c<Jitsideraltie in the Third! World 
due id she price lag. hakistan s 
A as COM just si.fi million eac h, 
li lx nil a quarter of the o jsi 1 4 
a Jaguar t>r b IC 3 A. IkikiMan 


Tim cam inn eimamurvl 
b tarried in lha- 
wingioots. Unlike rnusl 
imxksrn grouncTaltBck 
ffgfitcm, i 1 10 A ■! ■ ust* 

. ■ • , , . : . . , 

1 DO rounds ageh. 


The Pakistan air force A-5s have 
improved avionics and British 
Martin-Baker ejector seats. 

upgraded its A-as with Ik- 1 fee 
a\ionic and Sidecc indcT 
mi: 'ales and ( Imm o now 
ollenng improved versions 
will) Iasi i i.mgelindei head up 
display, an JIT’ i IdeiiiiliiMlion 
la lend t u lix 1 f sysieni md 
FEH lai w ,ii mq.g tecs i\ el. 


Still one of the most numerous aircraft in the 
People's Liberation Army Air Force, the Nanchang A- 
5 will probably be at least partially replaced by the 
F.10 fighter-bomber, derived from the IAI Lavi. 


lira A 5M is equippe-d with 
Lhoavionics from live Htfuin 
AMX. lur P 1 1 la , ' 

M ►: 1' ■ !•- • !■:.1, All U I IXiJl 1 lip 
iJu.l lay .md ifs■! 11 ,ii uavigriEiari 


IT A V" Dfigin.il Chinese 

ateciioi i seats are iyioihoi 
Eenlure which Customers 
Often fppteoe. as ih&y ere 
not guaranteed tjOjow 
270 m (900 ft.) or at^vr: 
2(30 krrv'ti : 179 m.p.h.}, 


Abtidal all A-5 users have 
1 hair.! n r .o j■ n- t^d n 
a Ihree-ariour 
camouflaga psuit schama-. 


Uku Ihe WiO 19. iho A 5 has 

an ai-moving 53ab usilplune. 


I Ini n i.m i clue 3d try* A-5 a 


V- 


" i! 


esiry 


■ 


I he A-5 never received a rjU, ir. 
despite Hie rsmovsil ol the original 
nogo irilfiMr; allowing lor Ihis I uiurv 
• • Mil. ii there am any. Wfl) use this 
siidr.fi: for dvmmcs or a rangefinder. 


7’ .e inbcmcr wing pylons can cany 
7C0-litre (200-gdl.) fuel tanks and the 
oofixsard pylons 3,790-lilre (1,000- gal-) 
tanks. 


One of the most Inhibiling leaCures 
ol Ihe A a \s the WotKm lijrtxjjrjl thsrt 
powers the anaali. TNs cvigine is an 
i jiiLMonom»caJ design and fOCfufres u 
major werhaui every lOo hours. 
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Aviation Factfile: Modern Aircraft 


Northrop 


F/RF-5E Tiger ll/F-20 Tigershark 

• Upgraded 'Freedom Fighter’ • Lightweight, low cost • Exports 



A s a result of the great success of 
Northrop’s first F-5 - the ‘Freedom 
Fighter’ - the company won the 
contest to build its replacement as 
America’s affordable, lightweight fighter for 
the world. The Tiger II, with more power and 
an emphasis on air-to-air capability, was 
a vast improvement over its predecessor. 
The Tiger II was a big seller, but the same 
could not be said of the Tigershark, which 
failed against F-16 opposition. 


A The F-5 

family answered a request from 
the US government for n relatively cheap fighter 
for export to smaller nations under the Mutual 
Assistance Plan (MAP). 
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PHOTO FIL£ 


Northrop F/RF-5E Tiger ll/F-20 Tigershark 



_ 

A Popular upgrades 

Northrop Grumman is among several companies 
offering avionics upgrade packages for Tiger I Is. 


*4 Increased capability 

In addition to a top speed in excess of Mach 2, 
the F-20 had an avionics fit comparable to that 
of the F-16A and improved weapons capability. 


▼ Ill-fated Tigershark 

Three F-20s were built, and a 
fourth was started but never 
finished. Two were lost in fatal 
accidents due to pilot incapacity, 
and the third went to a museum. 


A Taiwanese Tiger Ms 

The Republic of China operates a sizeable 
fleet of locally-built F-5Es and Fs. 


A RF-5E Tigereye 

Malaysia, Saudi Arabia and Singapore have taken delivery of this 
camera-equipped variant. Cameras are fitted in the nose, in place 
of the radar, and can include night-reconnaissance sensors. 




FACTS AND FIGURES 


> Total F-& production, including 'Freedom 
Fighters', T-38 Talons and overseas 
production, totalled 3840. 

>* Overseas F-5E/F production has taken 
place In Korea, Switzerland and Taiwan, 

> Israel's F-5 upgrade is known as Tiger III; 
Northrop Grumman’s is the Tiger IV, 


>- The first F-5E flew on 11 August 1972, 
from Edwards Air Force Base, four 
months ahead of schedule, 

>• Taiwan is considering re-engined F-5E 4 
with new radar and AIM-120 missiles 

Only 12 RF-5Es were built; Singapore 
converted six F-5Es to RF-5E standard. 





























































Northrop F/RF-5E Tiger II/F-20 Tigershark 


i PROFILE 

n 


r 

Feline son of the 

m 

i 

F-5E Tiger IV 

1 


‘Freedom Fighter” 


S koslir Tiger was tIk; name 
given lo ilic evaluation 
ol ihe l SI I k predecessor, 
thu F 5 A ‘i'reedom I’ighrer', 
in combat in Vietnam in 196s. 
Tlic TSA (and two-seat F-5B) 
were lightweight, low-cast 
lighters intended for export 
to ‘approved countries’. 

W hen, in 1970. tile l‘SAb 
asked for proposals lor a new 
musstalioiial lighus aircral’t, 
Notlhrop mkwvTuIIv wingesled 
: ■ updated V S, the l -Sl., 

\vliic’It was dubbed Tiger 11 
h > perpelua!e the name 


made famous in Vietnam. 

I ; xpon sales have been 
numerous, with aircraft going to 
bo h existing l’-5 customers and 
to new converts lo this capable, 
yet affordable, tactical lighter. 
While the F-oA sold well to 
NATO countries, the Tiger II 
has been popular with 
Middle I-astern, Asian and 
Soutli American states 

'Hie u engined f 2u Cat first 
designated l ; Ali) flew in l9Hi 
but lailed So sell. I■ production 

lias ended, but up;trades will 
ensure long-term service. 


The principal modification made to 
the F-5 design to produce the F-20 
Tigershark, was replacing the two J85 
turbojets with an F404 turbofan, as 
fitted to early F/A-18 Hornets. 

{Titikn easier • -a Etna E merle .'Jet not 
require winy lip (uel lanto aol i! Uid retain 
the ranis tor AIM-9 a r-to-air missiles 

Ar‘ 




■© 


I lie ---;iE was deveoped with emphasis on tf« an * ; 
an rate, although ground-atiaGk capability was not 
ignored, Indeed, (be eorfcesl customers, iran and 
Vow: ti A/, ir .i. i, boll") acquirod the typo lor this rale, 


F-5E Tiger II 


Once a renowned Hawker Hunter display team, 
Switzerland's Patrouille Suisse exchanged its elderly 
Hunters for Tiger lls in 1994. J-3089 is one of the team's 
brightly-painted F-5Es based at Dubendorf Air Base. 



Tl vi . .tiin i.jc I rar.tar ol lin'd I .F 
i r i ■-icison EJtsoIrk.: 
AN/AFQ i :• ' ■ . irr;U uric I look 
r ada r wits. a taflge. if about 

k?i i (23 mi ;■ 


Type: Irghl tactical lighter 


Powmpltinl: two 22.2-kN f4,0QG-]b,-ihrus!) 
General Elsclric J85-GE-21B afterburning 
turbojets 

Maximum speed: ’70Q km/h <i. 054 m.p,h.) m 
10.975 m (36,000 It.) 

Service celling: 15 . 590 m [ 5 l,ioo ft) 

Weights: empty 4349 kg (9,569 lb.): maximum 
take’oft 11,187 kg (24,611 lb.) 

Armament: two M39A2 20-?nm cannon in the 
nose, two AIM-9 Sidewinder air-to-air missiles 
on wirsg-tip launchers plus up !o 3175 kg 
(6,98S tb.) of ordinance on fuselage and wing 
pylons 

Dimensions: span 
length 
heigh! 
wing area 


8,13 rn (26 ft. 8 in.) 
14.4.5 m (47 ft. 5 in.) 
4 m m (60 tt. 9 in.) 

17.26 rn-'(186 sq. ft-) 


Because the F-5£ was desgried as a coon tor 10 the 
Sovtet MiG-21, ll was also an idaal Ihraol simulator 
for the IJSAF and US Navy Dissimilar Air Cotnbel 
Training (DACT) schemes, The Navy continues to 
operate a sir-all number of F-3F:-: a ihis nxle. 


Fha two-seat conversion irainer vorsidn 
• if (he F -5E was the F-&F, which has 
Uinrtern cockpits in a 1 .op-m (34i.) 

(ik fufjalagu Ilium Him i 1UAI V m,-c 
ruton) (I tc-vI rsirL:j thn ixjmbnt Gdpabttittes 
Hm J: modri, but is titled with just 
ii m 20-rnm rioso cannon, 


■ -'1 
improving the oircrafTs. averwu; and 
weapons < ipobdily, Tlwifeocfcng 
Sdppiier? are Northrap GfirniTlQn and 
Jsratd Ataiti MMiim (JAI). 



COMBAT DATA 


MAXIMUM SPEED 


Among me w>rin r. roqal exported iuc:4«Jyi Ikjhlurn. the ' : -bE hjis nn 
ffltcdtent apsed periornwite which is only b^^red by ifie PW6-23. 
Both the PWG and F^5E wnploy afterburning uirbojat engines Lo 
jehtev-j 0 r-.Mj-i top 5n r >E*d hov;ov#r, rang* tangs Lo suHw as e nssuH 

mi ns 11 4 

MIG-21 bis 'FISHBED' 2173 hiqlh (1 ,349 m.p.b.) 


H4WI 


Ilk JQfl 1G65 ^m'li 

[m m.ji h.j i 


Two Ponltac (Colt’Browning) M33A2 20-mrn 
i anngn gm litlfid *n Ihe nose of a standard 
F-5F. Tne RF-5E Tgarayo and two-seal F-5F 
use just one, tilted off the led hand sida 


. !.'■■■ -inn look delivery or 93 F-5Es and 12 (wo-seat 

F-SFs, a number of which were assembled ai FFA"s Emmen 
factory. Orig-naRy tasked with air defence, some have been 
re-roted a s ground-attack aircraft and replace Hunters. 




The two 22.2-kN (5J>30-Ib.-lbn k >1 , Gei «-:■ ■. i* Fit: :nj 
aflertiumlng turbojets have separate, but crass-readable, fuel 
supplies. The eilecmcally-operaiecf louvre doors supply additional 
air !q the engines dunragi take-o(( and m IlighS below speeds, of 
Macn 0 4-0,35 


lutual Assistance Plan fighters 

| REPUBUC F-MF THUNOER3TREAK: mis French air lores 
hunderalfeak was among a number ol members o( the F-84 
■nnily supplied, in particular, to NATO nations. 


■ NORTH AMERICAN F-100 SUPER SABRE: UmJr r ttw 
Mufual AsSiStanop P!on. new-bujftf F-f£K3s ware supplied by 
(he USAF to Donmerk, France and Taiwan. 


■ LOCKHEED F-104 STARF1GHTER: The missrle wilfi a man 

in it' was buiti iw die USAF under map contract in variants, like 
the F-104G, which did nol actually serve with the USAF. 




ARMAMENT 


Tin: riguf II 4>ifinr'>ml« a .•*i■( jil.h ni:n- beLween speed jrd iarx>o 
parfiartnanpG mid klling uNHy. AJthouijh hnniwd to speeds of tew 
Hkill? Mm;.!: '? Mi T.k& lire MiG 21}, Hio P-bo aWe lo lift rntxe Hun 
li l-ra-is cl arxjnanco l He aniii.- i 1 Lawk 1 -in msfl rjirry ji goori lo; 1 


F-5f.Tir.EFL II 1 i 20-ram tartntn 
317 & kg (6.-3S5 1b.f of bumbs 


WIG-21 bis 'RSH3EB’ 


2000 kg (4,400 lb.) of bombs 


HAWK m 200 

2 % 2S“mm Eariiion 


S433l«vp,fias Hi.) cl brmbs 


CLIMB RATE 


The grealirr OimSl ol Ihe MiG-21 's powtulul engine qnrr.-s il the 
bast cfmb rate, The ligat II i® nol for behind, but [ho Hawk, 
powered by fl non uflorburning engine, ra Slgnliicantly nk/v/m 


HAWK Mk 200 
3508 m Jiiin 

(11,506 


F-5f TIOERtl 
10.455 wmur 
(34,292 (.fl.m I 


MiG 21 till FHHfiEQ 

HJL 
m, »4 .} 
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Aviation Factfile: Modern Aircraft 


Northrop 


B-2 Spirit 

• Unique flying wing • Advanced technology stealth bomber 



A With its flowing, organic 
lines, the Northrop B-2 looks like no other 
aircraft in the world. But it offers power 
and combat capability unmatched by any 
other military aircraft. 


T he B-2 Spirit looks sinister 

because it has the dark mission 
of pressing into enemy territory 
in an atomic war. Northrop designed 
this charcoal-grey flying wing as the 
world's only stealth bomber, an invisible 
ghost to enemy radar operators. Long 
kept under a cloak of secrecy, the B-2 
is out in the open today and is soon to 
be fully operational, with both nuclear 
and conventional bombing duties. 
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Stealth ► 
bomber 
revealed 

When the B-2 








PHOTO FILE 


Northrop B-2 Spirit 


▲ Flying wing 

The B-2 has no conventional 
fuselage; its entire structure is 
contained within a smoothly- 
blended delta wing with 
1 W’-shaped trailing edges. 


A First flight 

Rolling out from the Northrop facility in Palmdale, the B-2 made its 
first flight, to Edwards Air Force Base, on 17 July 1989. 


was first rolled 
out, photos were 
taken only from 
certain angles to 
keep its stealth 
features as 
secret as 
possible. 


A Long experience 

Northrop has amassed a great deal 
of experience with flying wings; its 
first full-sized bombers, such as 
this XB-35, flew in the 1940s. 


Compact ► 
power 

By doing away 
with the 
fuselage, the 
B-2’s designers 
have produced 
a very powerful 
and capable 
aircraft with 
enormous 
range and 
payload, in a 
surprisingly 
small package. 


FACTS AND FIGURES 


> Two G-2s can complete a bombing raid 
which previously required 32 F-16s, 16 
F-15s and 27 support aircraft. 

> Before the B-2 ever flew, wind tunnel models 
were tested for 24,000 hours - a record. 

>- The radar-absorbing body of the B-2 

contains 900 materials and a million parts. 


>■ Almost invisible to radar, the B-2 was 
also made difficult to hear or see. 

V The B-2 Spirit's engines are concealed 
deep within the structure to hide them 
from radar and heat-seeking sensors. 

>- The USAF’s first B-2 was delivered exactly 
90 years after the Wright brothers’ first flight 

























































Northrop B-2 Spirit 




PROFILE 


COMBAT DATA 


WEAPONS 




TItleitVKk Jo Its UuyO lutil 
capacity '&*3 tiKjniy 
eFticienl liarbof^in 
r'figinfls. Jilt? Ngritirop 
E-2 MSS alruly glubui 
range, Olliifera can Fly an 
tat. bill m\ wiin siJCh a 
heavy w ana ad or such 
economy Mbamif 
rt-llH.niinij aBow lilt? 
t >2 to T-rnn.ri anywhonp 
in the world Ihhti ns 
homo bnso. 


Tt 

ASPIfllT^U 
.225 km * 


0-2A 

12,225 km 

17.596 mi.) 

Tu-lfifl 

■blackjack 1 

14,000 km (8,700 mi. 
B- IB LAKCOI 
12,000 km 
(7, W0 ml.) 
Unrutuelled range 


W 

A- 


B-2A SPIRIT 

22,b00-kij (50.000-111.) maximum wcjpons loud 


Although II is 
mu :li - .in iI‘-t limn 
Itn-i nirry'.iV'- 

■Hlrll kflCk . I I'I? 

( 3 -? tan carry n 
mnrchi hisvtur 
load, tlie B IB 
can carry i nr 
moni, hut a Iw^nvy 
warload =1 nelly 
Imiiln ihe Lancer's- 
range 

rvjri VI. i' ■ . I- J : ' ■ .1." d.y.i j'v'l I IT tt ' 

! . : i.idtil -.O ■ CD Wfliv 1.x- 

chohce of survive. The 9(en*1hiinBs6 nitt&rta tfiai it does not 
jhl*xJ ihis highly experisivu and ruel-hungry capaWBly, 

S-2A SPIRIT 

Gmiser V& lnqfli (tW> m.p h.) 

MwtKpmic 


B-10 LANCER 

OCl 000 kri (132,000 lb.) maximum weapons load 


Tu-160 'BLACKJACK’ 

eslimaled 16,500-ktj (36.QQG lb.) maximum 
WL’j|j'jns load 


approx. 960 km/h (600 m.p.h.) 


R-1B LANCER 

Cnflftt K0 hmffl 4WD n p.lr.) 
MuImihk 1324 km/n (K2 na.p.h.l - 
Tu-1 GO BLACKJACK' 

Cruise: km/h (528 nr.p.n.) 

Maximum; 200C1 km/h (1,240 m.p.h.) 


Ancestry of the ‘Flying Wing’ 


H PIONEERS OF WINGLESS FLIGHT: 

■moncj (he earliest pioneers wt-m- ihe timvun 
tenon brothers, whose radical Ho IX fighter 
solved from pre-war glitter a and which 
ornisetl superb fn'rtormonco in 194b. 


■ SCALE MODELS: American Jack Northrop 
had always been interested in flying wings, and 
his first di signs lor (he US Air Force were state 
designs ■ xpforfng the potential ofl e 
configuration as a long-range bomber, 


B y AHEAD OF ITS TiME: NcrterOp developed 
a lull-size pal bomber lo compete with the mere 
conventional B but control technology of the 
day meant thol ice resulting YB-49 of 1947 was 
not easy to handle in some conditions. 






H LIFTING BODIES: Between the demise of 
"he XB-49 and Ihe launch <' th< fl*3, Northrop 
was involved in lifting bodies such as she X 24, 
Shown In=m9 m 1969. These drfl away With wings, 
gaining lilt from the shape of the fuselage 

I 


B-2A Spirit 

Type: Iwd-Ssef long-range strategic bomber 

Powurplant: four 04.52-kN (19,0 s 7-lb ihruss) 
General Electric FT18-GE-1Q0 turbofan engines 

Maximum speed: approx. 960 km/h (597 m.p.h.) 
above 12,200 ni {40,000 If.) 

Range: 1 2,22 5 km (7,596 ml.) 

Service ceiling: over 16.920 rn (53,440 ft.) 

Weights: empty 79,380 kg (175,995 lb ); loaded 
181.137 kg (400.000ib,) 

Armament: eight 061 or B03 nuclear bombs or 
Ifc stand-off nuclear nussiles on rotary launcher 
in bomb bay or 60 Mk 62 227 kg (500 fb.) bomttf 
tx 1 ip to ??,6flQ kg (50,000 lb.) of olhfx weapons 

Dimensions: :,p.r 52.43 rri (1 72 n.) 

length 21.03 m (09 ftj 

height 5.lBm(17tl.) 

wrng area 1 ‘ n ; n- (2,110 sq. ft. ) 


Northrop’s amazing 
Flying Wing 


Below; Control of an aircraft without a vertical stabiliser 
is difficult, and led to the downfall of earlier flying-wing 
projects. The B-2 gets around the problem by using the 
kind of modern computer control that was unavailable to 
the pioneers of tail-less flight. 


I 1 ii jishi--, 

WARM HI 
41 nch lodar has 
noosed army 
teinsmitters bunch 
n rrv.> hsetege, so 

I '^ie is rifi need 
! ’ t dtsh su-X' i' 
bukn^us 

niptxne. 


t*ie*Ta*ve use is made of gs. r ■■ ; x, 

nater the asrcrafi 's si njciure. Ttiese are 

rnr gsxs.J n ■! I. :■.:1 1 :■ • - of rad.'L' enwgy. and 

coniiiUfle to Ifie bonibefk siaotlhinass 


Tiw 13-2h 1 jndafcarriage has 
Lilou adapted from a 
cornmweiat -design, used on 
ihe Boeing 757 and 767 
airliners. 


V. ir'Mr 1 rails •" "■ <■ cnnmv o| 
any H ica. ill ■ari ii J --;.| t^ .- I» 
stealthy. CfitorO-llLiDrOSurlplK5niC 
acid is irxacfed into the exh/iusl 
gases uf (At? B-2 to 1 if 1 . 1 r- 1 - 
fonmafjon of ockHr/jite at high 
allitude 


T Ik' I s< ii nin-r:i:\i» !;kr 

Nor.Iirrji I) 2, Spirri hrivni 
as one of ihi■ Ih-si kc pi 

Mjrrei^ in histoiy. I is slock 
shape aiul special imicriuls foil 
i.ivl.ir Llctrcliim. Hie sltMltln B-2 
also very Wfll wiih mi 
U5dlagtf -n i.iil. iLsipy Uic flyldg- 
w irijn concr(>( pionrrmlt By 
; * irlicr \t n*lhro|) airciulE 
Tlir ! J . I )$ 0 triumph o\ 
serhniikfg) in msm ; 1 % i -. atilc 
in leap halfway around rhe 
ilx- ■ hi a ’4L:ue^ii, 1 hf.'-hi: >n 
ni 1 jus! tw 1 j pik)i... It jvju B 
k*-Bv sit Ir 111 1I1. ■ ri cw 


rnnipuniiK-nt Bulu/;-. II the Cokl 
\\ .!- 1 1 .u 1 rouliiHin i, the \\ i s 
sLt*: 1 111 1 tjualihrs four powrrlu! 
turhofan engines and lethal 
lx>mlilo;Kl would hair made it 
llie spearhead of nurlear forces 
In (( Jay's liaising wi 0 Id, the 
B-2 is Ik-xtUlu 1 nougli 10 fh 
h HU'-diMiim v hi a <' ri - s /.nm 
w jih l-i ' 1 1\ at 1 < ■ li ¬ 
re tnwniii rnal BoniB.v 

Tlif H 2 is also iUv most 
rAprii.s]\ i ■ \var|llaiK' t-wi huili. 
wiii j a priLv tag i >1 IJillit >n. 
so < >■ 1 K " 1 oi iIil'm.* ivmaikal lo 
)x >inl if is will I if pi 1 u I uvd. 


Above: In common with most 
stealth aircraft, the B-2 carries 
minimal markings: a serial number 
on the fuselage and a low-visibility 
star-and-bar on the wing. 


Doveloped under great secrecy and at huge 
expense, the B-2 Spirit is the world’s most 
advanced strategic bomber, 


In; R ? Ilt; nr- riifv;w\:i-.Hi lwi>- 

rrmn cockpit with prov ■ ‘ 1 

iiuk-j crew rTiemfter/cibservef. 
l liqlr Eochnology Fas dono away 
the IHghl angruxx nd 

1 |! ;t| lt.l.Jh ll«IH irl f.nlH® 

IxrnbafU. 


. . y four Gi nor .1 

F.lot;l 1 (C F11B non afterburning 
u , 1 1 it J rips r i \\?f &re bur led i.ieec^ 
within thq aircraft, keeping I ha highly 
ractar-feBscltve fan trades away from 
engmy radar l rjinsmte^ions. 


V-shaped ouitefs ss-t back 
and above ihe tralfing edges ‘ 
lo hKkj thsso heal sources 
Irom lti& grcxintd 


11 if .weep ni if se¬ 
if a.. odtffj am 1 IIK* 'W 

confrgLKrTlirrn of tin- 

: ; : |. 1 i:- i >: 

r ip trap and detk I rad ir 
irnnrgy awny Jmm a 
f 1031 lie f rensiT* lQf 


B-2A Spirit 
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Aviation Factfile: Modern Aircraft 


Panavia 


Tornado GR.Mk IB/GR.Mk 4 

• Low-level bomber • Stand-off missiles • Ship-killer 





A lthough it is a well-proven strike 

aircraft, the Tornado’s experiences 
in the first Gulf War highlighted its 
deficiencies. In a time of tightening 
defence budgets, a mid-life update was 
initiated for the Tornado to extend its 
service life. With an upgraded navigational 
suite and the ability to deliver stand-off 
weapons, the improved Tornados will 
remain the RAF’s premier strike aircraft 
until the Typhoon is fully operational. 


A In a world 

of increasing technology, the 
cover of night is the final sanctuary for attacking 
aircraft. In this environment Tornado pilots are 
suitably equipped with night-vision goggles (NVG). 
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PHOTO PILE 


Panavia Tornado GR.Mk IB/GR.Mk 4 



◄ Pilot’s delight 

Improved versions of the 
Tornado have retained all the 
well-respected handling 
qualities pilots have come to 
expect from the aircraft. 


Ship-killer supreme ► 

In its maritime role the GR.Mk IB Tornado is 
able to deliver the Sea Eagle anti-ship missile, 
which has a range of over 92 km (50 mi.). 

More power ► 

Despite the type's excellent 
low-level performance, an 
uprated turbofan engine was 
installed in the new models . 




▼ Flight testing 

In the hands of British test pilots, the Tornado GR.Mk 4 is 
proving to be an ideal interdiction aircraft. Overseas 
interest in the aircraft is increasing. 


A Covert intruder 

With an improved avionics suite finked to 
stand-off missiles, the Tornado is able to 
destroy enemy positions from afar. 



FACTS AND FIGURES 


> The first Right of the Tornado GR.Mk 4 
prototype took place on 29 May 1993 
from BAe’s Wart on Aerospace facility. 

>■ On 14 July 1994 government approval 
was given to upgrade 142 examples. 

Tornado GR.Mk 4s entered RAF service 
in September 1998. 


► Both cockpits are fuily compatible vun 
night-vision goggles, allowing missioi 
to be flown in complete darkness. 

> Principal characteristic of the GR.Mk > 
an additions! ventral under-nose fairing 

Help for navigation is provided by a 
global positioning system. 





















































Panavia Tornado GR.Mk IB/GR.Mk 4 






PROFILE 


Making the best 
even better 


W iih Lite Waisiw Visa 
tlmu] .I'moM entirely 
removed, a radicjl 
review of the KAl 's from-line 
capabilities rook place in the 
trurl\ 1990s. In the absence of 
I uncling to develop a new strike 1 
-jireralt, a series ol motlilicatiou.s 
a Ik wet I d ie Tornado io re|>hiee 
ihe retiring FUiec.anes t in du 
M o icniae strike mle l <jni| 
with Se;i Eagle anil ship missiles 

'lie ( ilt.Mk £ Its c.pn;He u il! i ! ’ 
and til"’ Scjns Irons Lossiemouth 
ml S< t Hi Uriel 

I ’Menially ihe new jin. rail is 
virtually mdisiinia dsl ini do Iroin 


die (IKaVIk I. The i .K.Mk a's 
iiuc- i ml Liyoui is s\ here most 
changes have been made. A 
new wider head up display 
allows the pilot id fly the aircraft 
white also receiving additional 
information from ihe forward 
looking Infra-red U f.lK) 
equipment. Below this is a 
head-down display Joi systems 
relating to the airciati. 

1 d «d i crew memh<.as ean pk a 
their p< >mihmi with ihe lid. of ;i 
glohal positioning .sysk-in and 
\ ievv tlie terrain lx?Uiw via a 
dierm.il imaging jxkI 'The 
Gil Mk I ■ alter service in 1998. 


Above: A total of 142 Tornado 
GR.Mk 1/1 As will be converted to 
GR.Mk 4s, taking the RAF’s strike 
capability into the 21st century. 

The improvement 1 ! lm allied 
new life into Strike < ommand's 
Tornado deep making ili<- 
airt raft lire eqti il ol ihe kilesi 
Russian and American lypev 
The Tornado will rvenlipuljy he 
replaced Ivy tlte I ypin h in. 


Above: Replacing the Buccaneer in maritime service, the 
Tornado is equipped with Sea Eagle anti-ship missiles. 


GR.Mk 1JB Tornado 


Operated by No. 12 Squadron, RAF, this GR.MK IB 
was one of 26 former Batch 3 Tornado GR.Mk Is 
which were converted. The first flight of the GR.Mk 
IB occurred on 18 September 1993. 


Mulct red against the latest rruluary aircraft, 
ihe oocfcpii or ihe Tornado was becoming 
dated, so a number o! improvements ware 
implemented. The cockpit is now fully 
NVG-compatible and incorporate new 
I n i I ijp and I Mini t-riqwn enu ilftyii. 


Unique to Bui oh Toi nado?i -s l’x 
futH tank m the fin of the aircraft, 
which means the Tornado can 
sinks (argots at great distances. 
Additional 2250-lit ra (534-gal,) lues 
lankM enn bo mniexJ under Ihe 


Tornado GR.Mk IB 

Type: manlimo strike aircraft 

Powerplant: two /T.is-kw pG.QO&ib.-ihmst) 

Turbo-Union flfi.t99-34R afterburning turbofuns 
Maximum speed: i4B2 km/h (919 mp.h.) at 

sea leva! 

Combat radius: 1335 km ( 02 ami.) 

Service ceiling: 24,000 m (79,720 ft.) 

Weights: amply 13,600 kg (29,920 lb,); 
maximum take-off 27 ,210 kg (59,0-62 lb.) 

Armament: two 27-mm Mauser cannon, two 
fuselage-mounted Sea Eagle anti-ship missiles, 
plus AIM-91. Sidewinder AAMs or other stores 

Dimensions: span (swept) 6,60 m (26 n. 3 in) 
span funs wept) 13.90 m (45 fi. 7 in.) 
length 10.70 m (54 fi. 9 In.) 

height 5.79 m (20 ft.) 

wing nrca 30.00 m (323 sq <1.) 


COMBAT DATA 


PILOT’S OFFICE" Thu piloS’s chjL:; t i i|;-=clijred bofnw) f&iiturera u 
new, w*K< anglu bdkJflHlpWC rusats up- display tWIlO which bdtli 
FUR Knegety wd normeJ llSglhl symbology can be displayed 
lymtilljameoLtsly. Positioned below Ihis is a Smilh? Induglries h$ad- 
diwn display (HDD), used for nnvigatianyl purposes. 


NAVIGATOR’S OFFICE: L v,;. I.« n : agoing only a nWlCSi 
upxiradu, ihe navigator^ near cockpit (pictured below) J» equipped 
*ith so advanced global poelirorrinp system, Msriiirns strike 
variants (GR.Mk IPs) are tilled wilh a Sea Eagfti miss Ho panci, 
Which allows the navigator to operate and km Ihe woapoo. 


he next generation 

J HAMKR GR.Mk 7: Conalcnt upgrades ham row tnaoe ihe 
1 ' ner one or Irie most i,.n pubic co-mbal air era fi -ri ihc- warto If 
un undertaka attack missions ai night. 


■ JAGUAR GR.Mk 1Ar Improvemenis to its 1 avigallQhai suits 
and attack avionics have: kepi 1 t Jaguar in from-Eina sorvicu with 
Ch& Royal Air Force into line 21st century. 


■ TORNADO F,Mk 3 ADV: u result nl lirsi Guff War 
experience. improv^me-nls to the AUV fliaet incfuil«d U-^ addition 
of radar-absorbent maleriate (RAM) efong the leading edges. 


A 1 Jisiiciygtshingi toafum Ol 
the GR.Mk 4 s an mm 
nrsdof-nose fairing housing 

■* GEC TICM (I lomerd- 

>; diking infra rod unit. 


Along with !tie two 27 • mm cannon 
n (he nt.jse, II > 1 - offers a limited 
■f.l! dctencB capability 


Dedicalad Sen F,iuli: j -/ini is 1 ? 
positioned on v <e uridr-rs<K: of 
ihe fuselage, ConirpJ oi th^ 
mtestee te faedtated by an mtm 
panel in the rear cockpit. 


Plan$ I lave been outlined lor al lEast some QRJAk IBs 
tq sye rnorlilietf to carry ihe Fiight Refuelling Mk ?'ili 
HDJ pods that were previously rjsoti by tfie Victor feel, 
Tr < would st Ti. ihndvh iipnmto \r ilwt bndrfy Url.n-illrig 
rein oxfe< firing I he ?lriku raogd r>f Ilia anorak. 



































Aviation Factfile: Modern Aircraft 


PlAGGlO 


P.180 Avanti 

• Radical design • Composite construction # High performance 




A With its 

distinctive looks and high speed 
the Avanti would make an ideal aircraft for the 
rapid transport of top-ranking militaiy officers 
and VIPs. 


F irst flown in September 1986, the 
Avanti was designed as a business 
aircraft. The distinctive airframe 
contains a host of innovative features 
which combine to provide the biggest 
possible cabin in an aircraft that also 
offers high speeds, long range and 
economy. Unfortunately, like the equally 
innovative Beech Starship, it has attracted 
few customers and the Italian air force 
has become its main operator. 
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PHOTO FILE 



Piaggio P.180 Avanti 


A Radical shape 

From all angles the P.180 is a stunningly unusual 
aircraft. The propellers counter-rotate. 


A Low fnreplanes 

Fixed foreplanes are 
mounted low down on 
the nose. They combine 
with the tailplane to 
produce lift and allow 
a small main wing area. 




V Military colours 

Italian air force machines are finished in overall 
white, with a smart blue cheat line. 


▼ Avanti airborne 

The P180 is extremely graceful and very fast. 
National markings are restricted to small fuselage 
and underwing roundels. 


*4 Assembly line 

Carbon-fibre reinforced plastic is 
used for the high-stress parts of 
the airframe, while Kevlar and 
epoxy materials arc employed 
elsewhere. The fuselage is stretch 
formed in targe sections, with tin- 
inner surfaces matching exactly. 


< Super streamlining 

Piaggio's attention to detail is evident in every feature- 
of the Avanti. The powerful turboprops are carefully 
faired and blend into a large, pointed spinner. 


FACTS AND FIGURES 


> Gates Learjet was temporarily a partner 
in the P.1 SO project, joining in 1983 and 
leaving in 1986 for financial reasons. 

)► A standard R180, complete with colour 
glass cockpit, costs $4.84 million. 

>■ Composite airframe parts are built by 
Sikorsky and Edo. 


> The P1&Q design was initiated in r 
and Piaggio announced its amazing 
new aircraft in 1983. 

>■ Piaggio began assembly of the first 
Avanti at its Finale Ligne plant in 198<> 

>■ Italy’s air force also flies the Piaggio 
R166 and PD-808 transport aircraft. 
























































PlAGGIO P.180 Avanti 


PROFILE 


Piaggio’s 

adventurous Avanti 


T hen* were sen inti re asm vs 
Ix'l'jind the gpp;nvnil\ 
kkIiih! fVuiuf'e.s nf tht* 
\wmii The designers’ chid god 
v, is lo m;ikc rhe cibifi interior 
■ large as possible. giving 
■ i-.M-ngers m.i.vimnr i 1 .1 ■ ulrooni. 
"he main wing was llreivknv 
j jl.it cU al l hi ■ n -ar ■ il ihe 
I usckigc 1 ;il I )cf Ilian in .1 
■. ltiIk >ikj.I h it nlit >1 1 lunlier 
li mw iird, where 1 he main sj sir 
\\ oiikl iu w m vupi< 1 1 \ aluable 
ahin spat e. 

Normally, has wing location 
would tie 11 land an impossibly 
large nilplane. bin a small fixed 


wing on the nose provides 
adi lili< mal hfl and makes ii 
possible Lo c ontrol the ana rail’s 
pitch with elevators which arc- 
no bigger ilum normal. In 
addition. The fuselage is subtly 
shaped 10 reduce drag, while 
the ‘delta fin si rakes under die 
Mil help mainiain coni rol lability 
: high angles of attack At 
lhe same lime, lhe unusual 
Configuration helps to keep 
the aitvralt \ weight low, 

I )espilt- the < Htlstandiilg 
pci k ifmam i * and ;uh a need 
glass cockpit. buyers have 
ptx g‘cd 1 lit I ii 'i 1 h to lind. II uj onl\ 



Below: Large flaps are mounted on both outboard 
and inboard sections on the wing trailing edges. 
Tike flaps deploy along substantial tracks. 


Above: Each main gear unit 
retracts reanivards into the lower 
fuselage. The nose unit retracts 
forwards and has twin wheels . 

'Ub.staul ial < i| hm ,ih ir is tie ■ 
flalian air force which ordered 
six lor c?am i.iimnitons and 
general Ii an.sport t-It Mies. These 
aircraft are altai lied to \ ai i <his 
opcniminal nnth and the Ifrst 
was delj\ ered on I t Mav 19V 1 . 


MowiiMti fmjti ah ihe? 1 ml to dear ihe proposer wash. 
Iln Kfittrply swapl [adpkim is EttoctriCnfly adjLttfrciJ lor 
r-iNiriiiry] and tilso cattfflB cmviMYtlonei etevaiora. Tha 
ruiicfci is etiariii^urisrsJ ny a wiy Saryrj him i.-in. 


P.180 Avanti 


Very few Avantis have been built and the type is 
represented here by the first prototype. A second 
aircraft joined l-PJAV in the air on 14 May 1987, 
and certification occurred in October 1990. 


,vi muni I unci r a 1 ■ i kiuti ti gush* a 
1 iispifiy all if>« vusil Hxjbi 1 iftj?mattxt. 

A Colour LSirg fi;sy Is .il-.ii plWided I 'i Ihfi 
• WXJ t !-".l> ’A'l Mil»:? 


A >:-■ II I I 1 1 iir - 1 

passGngsfs can enjoy ft 5 *- 1 
benefits oi a galley, tcatei sort 
wardrobe. An altarnative five- 
seat VIP inieriot is also avail; ihie 
Seats are of the armchair type. 
Wills n n illif jin adjustments, and 

. 1,1 way tables may be pulled 

ih.I lx.l:.;:i-’ thorn 


I u' ii <il Hm PTfiA-fifi 

LLlfbopropS drive* a Itve- 
fjsarfestf klarlzelP propeller 
Sonne itaitan air lorce 
machines have aix-bladod 

■ . i<>' - 1 

t Hfilirety firm 

corupq nice arid ie|; j o- ml Ihcj 
onfybraek in Ihewti 1 




-'xod and carnluiiy la-rod ink Mu; forward \,.y-- ^iy: 
'ire forepfane carries (raifrigHpdge n.-apa. These are 
^nchnontsocl lo OOftrSle with ihe wing Hope 


r: VV : ...... ■■ , = " . 

Riis configuration minimises drag during high-speed ffighi. 
The mam spar passes behind the paasan^r iiabin. 


Known 1 n reel hi .olngn venlral brakes have no 

control surfaces but aid directional slabflly. The wings and I oil 
sec 1 10 : i a ie manufactured by Pingg»t>in Genoa, while tfse 
forward fuselage is f,MOdUcod by' Piaggio Avia I ion □! Wrcfufa. 


Military light twin-turboprops 


H REECHCRAFT C‘ 12: A variety of missions 
-in performed by 0125 in US service. All v.m.r w, 
; mrt from she C 12J, are based on tiie 13^00. 


■ BEECHCRAFT C-I^J: Based on the 1=9000 
airliner, Ihe G- 12J Hies op^ratlonaf support tasks 
for Ihe US Air Wation&l Guard. 


■ EMBRAER EMR-121 XINGU: Brazil and 
f -.-11 isn Jicjlh Uy the Xmqu. fhe French aircraft 
are used lor training and last commimicati&ns- 


■ PlAGGIO P.166: IJcvctoficLi From tho narli^r 
find much smaller Rl5h amphitwan, several 
R ihh* remain m Italian air force service. 



P.180 Avanti 

Type: tight lransporl 

Puwcrplant: two 1 107 kW (1^48S-hp.J Pratt A 
Whitney Canada PTEA'66 lurboprops 

Maximum Speed: 732 knVh (454 m.p h.) al 
8G?5 m (20.300 ft.) 

Hange: 3150 hm [1.950 mi,) m 1 i.bm m 
t39,000 ft,) 

Service ceiling: 12,500 m (41,000 ft.) 

Weights: empty 3402 kg (7.484 lb.}; maximum 
take-off 5239 kg (11,525 lb.) 

Accommodation: one or two pilots, plus up lo 
nine passengers 


Dimensions: span 
length 
heighl 
wing aneg 


14.03 in [40 11 ) 
14.4 r m (47 M. 3 in.) 
3,94 m [12 It. 11 in.) 
16 nf (172 Sq II.) 


ACTION DATA 


MAXIMUM SPEED 


Camparad to other twtrv-lurboprop Hgtil InspHtB m mdilary 
Liu^viti!. u - u Avanti lias a^Mplkjne! i>arlQmi.i,iic.-fl. Il i^capabb 
or maximum snd cnnsvng speeds cto=.aa to liios?? of many ;.oi 
transports and is also ecOritHPitijI LC opOfOlu. 


P.180 AVANTI 
SUPER KING AIR 8200 
TURBO CMDR 890 


MAXIMUM PASSENGERS 


732 kpijls \m m.p.fi-) 



A- Aiffi 1-hE-ir cjvilun tXMjr:lnrparls, tlw uircirill rmnly By v.iH j 1 j|I 
pa'isongur Tiw dr mx f i.».-. , .m! i^:r. yvfmld t*s i/|jii::‘<I and nncp 

1.1 m- ryt|i;-it; u(ti" = . J'lifilc irjUm. A-. .1 utltity ImPSpOlt knl P. ISO Iess 
uvolul, howirvw ii ■. .1 sttutIIik .nfcrofi 


3 passengers 


SUPER KING AIR 8200 


TURBO COMMANDER 6 

l:7:TTT^ 

Ltaecl'^rafi’s 
So pel Km ; n Am 
R? 00 qlfens. 
imprcsavo rniiijc 
and nwny sorvu 

vwlh the US 

fnrr.ii*- as, ihn 

0-12. Th*RiaO 

Aval ill IMiTIDl 

iXru^ tf» &$0Q 
lor range, hirl Puj 

ejajoflds Iht- 
rapobUltnos al 
tf’H.i riutUtwiH 

Turbo 

Cammanper 69 G 


14 passengers 


11 passengers 
SUPER KING AIR 0200 


3656 km (2,267 mi.) 



TURBO COMMANDER G90 
2522 km (1,565 ml.) 
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Aviation Factfile: Modern Aircraft 


Pilatus 


PC-7/PC-9 

• Tandem two-seat trainers • Turboprop power • Swiss built 



U sing its 1950s designed P-3 piston- 
engined trainer as a starting point, 

Pilatus developed the PC-7 Turbo Trainer. 
The aircraft became a best-seller around the 
world and in 1984 it was joined in the air by the 
new PC-9. Although it looked very similar to the 
earlier machine, the PC-9 was in fact 90 per 
cent new. A more powerful engine, stepped 
cockpit and high performance make the PC-9 
one of the world’s most advanced and capable 
turboprop trainers. 


A The PC-9 
introduced an 857-kW (1,150-hp.) 
Pratt & Whitney Canada turboprop 
compared to the earlier PC-7's 485- 
kW (650-hp.) engine. 
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it 


-7/PC-9 




▲ Australian PC-9 

By far the largest operator to 
date, the Royal Australian Air 
Force operates 67 PC-9s, which 
are designated PC-9As. 



I 

U.&JPR FORCE 


A Joint Primary Aircraft Training System 

In co-operation with Raytheon Beech in the US, 
Pilatus offered the PC-9 Mk II to fulfil the JPATS 
requirement for the US Air Force and Navy. The 
first orders were placed in late 1995. This 
represents a major success for Pilatus since the US 
is actively encouraging exports. 


A Civilian Pilatus in the US 

At least four high-performance PC-7 sports planes 
are privately owned in the US. These two are 
pictured at Wisconsin’s Oshkosh Air Show in 1986. 

▼ PC-7 in Malaysia 

The Royal Malaysian Air Force is a major PC-7 
operator ; and the aircraft shown below are 
members of its elite aerobatic team. 


BAe demonstrator ► 

BAe, teamed with Pilatus, 
offered the PC-9 to the RAF 
in its bid to find a Jet Provost 
replacement. The PC-9 lost 
out to the Shorts Tucano , 
possibly for political reasons. 


FACTS AND FIGURES 


► After BAe/Pilatus lost the RAF trainer 
contract BAe was instrumental in 
winning a Saudi Arabian PC-9 order, 

► In Germany, H Olsten a t r- operates a 
target-towing PC -9 for the Luftwaffe. 

► From 1985 Pilatus offered Martin-Baker 
ejection seats as a retrofit for the PC-7. 


> Swiss government regulations con per ■ 
the export of arms caused Pilatus to lo 
Korean PC-9 order, 

> Iran and Iraq used armed PC- 7s again?- 
each other during their tong conflict. 

> The PC-7 Mk II was developed for So* 
Africa and the aircraft were built by AtL 


















































PlLATUS PC-7/PC-9 






PROFILE 


ACTION DATA 


urboprop trainers 

■ SHORT TUCANO: I he RAF's licence-hull 
■■i f,ion of FMBRAEP's auccfl-ssSui Hairier, Use 
iucano T.Mfc 1, has replaced ihe Jet Pmvosl. 


I DAEWOO KTX-1: One hundred indigenous 
KTX-1 Yoq Myoung (Dawn) trainers have been 
ordered by the Republic of Korea Air Force. 


PC-9 

Typo: two-seat turboprop Irafner 

Powerplant: one 857 -*w { 1 . 150 -hpO Pratt a 
Wiling^ Canada PT6A-G2 turboprop, flat rated 
□i 7U8 kW {Q&O hp.) 

Maxi mom speed: 556 km/h [345 rn.p.h,) 

Maximum clfmia rale: 12&0 m/mm 
(4.100 f.pm} 

Range: 1642 km (1.018 mi.], qr endurance to 
perform 1 wo one-hour missions 

Service ceiling: 1 1.580 m 138.000 ft.) 

Weights: empty I68t> kg {3/707 lb ) normal 
take-off (or rinrobalics 2250 kg ( 4.950 lb.); 
maximum lake-off 3200 kg (7,040 lb,) 

Dimensions: span 10.T9 m (33 it. 5 in.) 

lenglli 10.18 m (33 d 5 m.) 

height 3.26 m (10 Ft. 8 in.) 

wing area 16.29 nt* (175 sq. ft.) 


■ ENAER TURBO P1LLAN: One known .j 
ihe Aucan. this is the updated variant ol the 
Chilean iuf force’s original Pillan 


■ BEECHCRAFT T-34C TURBINE MENTOR: 

Redavafoped from an gariker piston-engined 
design, Ihe T-34C serves wiiti Ihe US Navy 

-"—HI—I ' ■ - - "s 


Pilatus’ turboprop 
training twins 


Tr.i • MW 1 r. 150 
hp.) Pniil & WNlnpy 
Canada PT6 
turboprop dnuos i 
advanced Hertaill 
HC-D4N cdrvsiaul 
speed fully* 

Eealhenng propeiier. 


Both lhti FC • / and PC-9 have- 
leiraaafala tricycle type landing 
gpar vvilh hydraulic disc brakes. 

Die Australian version features low- 
pressure tyres for grass-field operation. 


PC 9 design began in 19fi2, and its aarddynamiq efemenls were tested on 
II hj similar FC-7 More lhan 200 military aircraft have boon sold to Austral 
Cyprus, Germany, Irao, Myanmar, Saudi Arabia, Switzerland, and Thailand, 
hi me iwiurr. fvin', ||-,<j USAF nrki US New wfl! Sly ihe B&fcCivP.|aius PC-9 Mk . 
powered hy a 1274 kW 1 1.700 hp.) Frail & Whitney Canada TurbOjprap. 


MAXIMUM SPEED 


AX Ehrm sire rah were dtostgned to compaus in ihe same- 
mabwlplacQ and all are equally capable in lurms ui speed. 
Pdtm 3 demand *al-like speeds arnl ftaitfHirty at tow c«t. 


PC-f 


55S kro-fi (MS m.MJ 


EMB31ZH SUPER TUCflHfl 557 km/h (346 m.p.h.) 

5GD Icen/ti (147 m.p.h-) 


HATE OF CLIMB 


tMPPfttn-’; $U|W 
luciirm Talli, Uiarl lsii 
clkmb rule -j-ir-i n ,r . ;i 

ITTUCll IkUUVHjr dlWfUlt 
Wllh r 

Due Qrtlh hm sullerrai 
a prorriicKjd 
duVtriOtKnflril punutl, 
.■[ithrj^icjh rr-i.« 
mUoduclipnol US 
engine leehnnlogy hfl5 
produced 3 Fine 
Jtircrell which Ehduld 
be capably of 
cnmpolirfj wiln itie 
PC-9 on equal lerms 


laHTMl 


Poland's PZL 130 
excels m this range 
compflrlegn. The 
EMB-3l2hh£ rang# is 
much shorter. jI1!iolhjIi 

EfU: aifrrnH rJrw.ni, tilfi-f 

iho volatility o( .,i 
hinge nl in si.ii <rirt 
oulsid^ 11 re capafulilrtis 
I I 1 ll'j COrr-| :Tl11 
TO* Or Ft*. \u cloeuly 
m#teh*d ig Ihe PC-9, , 
hul poses tlltle lihreal 
smuy P T lulu nli'U iii 

offer a comptoro 
f?ainiPT(| iiv&tem. 



EMB-312H 


PC 9 

SUPER TUCANO 

P2L-1M OftUK 

1250 m/m in 

895 m/min 

1736 rru'mln 

4,100 f.p.m.) 

(3,283 f.p.m.) 

[4.0&4 f.p.m,) 

PC-9 

1B42kni 


EMB-312H 

(I.Oiani.I 

SUPER TUCANO 
1568 km 
% (972 ml.) 


V (91 

A 

PZ1130 

0R1.IK 

23Utl km (1.426 mi.) 

+ 


I nst uimg a nau L \ wmincy 
{Jmada PT6A-Z0 iurl>oprnp 
in i iMaiu.s P-3 prodticcd 
i nie of iht* world’s earliest 
turboprop trainers. First flown 
v\ April 1966, the prototype 
■nifFes'ed a la ruling acetdonr, 
which caused ihe programme 
Lo he put on hold am il 1975- 

A v.'e >r a I P 5 w as I hen 
nun!ified and flew < >n 
Id May 1975 

I t it a irj )o;il ii ir> a m imhei (?1 
Fncxli(it aLinijs to life basic P- s 
Fill ai ne, I he P(‘ Tni'l >o Tramer 
vas de'iveretl to it- laiint !i 


cum tuner, me Myanmar air 
force, in 1979. By early 1995 
more than 140 aircraft had 
been delivered, the majority 
to military customers. 

C a 3inprehensivdy redpsigned 
in the fight oi experience with 
the PC-7, the PC-9 was buill 
from the out.seI with ejection 
seals allowing escape a( sea 
level and speeds as low as 
I 1 1 kin■ 11 (69 m.p.h.) 'I fie fear 
seal Ini the ins!rue.tor was raised 
lo give a good view over (he 
student pili >!'s head, 

A marketing agreement witti 


hAe lias seen me n.-v oiieieu 
a •• liie idi a) lead-in trainer to 
the Hawk, wiiji a number (J 
countries, including Saudi Arabia, 
using the aircraft in ibis way, 
Following the award of ihe 
) PAT’S tjojni Primary A i rent 11 
rail)in System 1 coniraci a i die 
IT./9, bs Navy pifols will also be 
lojli twing (he PC i- c >/J law k paili. 
Total J PAT'S prutiiremeiii will 
he 711 airemit ovei iO veais 
With Pikiius uhI it ■ I s parnier 
Rayilieon Beech l’FU fimageil lo 
seek export cmfee. die lulu re 
of ihe P( -9 is assured 


Above: Since the prototype’s first flight in 1984, the PC-9 
has been ordered by nine countries. 


PC-9 


Above: The French Patrouiile Martini aerobatic team 
used the PC-7 for displays in the late 1980s. 


This PC-9 is in the colours of the Myanmar air 
force, one of the most recent customers for 
the high-performance trainer. This machine is 
unarmed, with the only armed aircraft in the 
series being South Africa’s PC-7 Mk II Astra. 


Inslruciry and pupil am 
sealed on Mari in-Raker 
adjustable ejection seals, 
wilh an mieyraied 
pcr&onai survival pack 


, I Lira ol the FT- l it t - : :P3 with 
:.r - n I:J .-.im:- rriale v- - J if! rv w rj:-. 

A ralrnclable 259-Watt laxsng Itghl fs slowed 
in eardi larding gear boy. 
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Aviation Factfile: Modern Aircraft 


Pilatus/Britten-Norman 


Defender 


• Military Islander variant • Piston and turbine versions 



C ivil operators of the Pilatus/Britten- 
Norman Islander are usually 
attracted by the aircraft’s low cost, 
ease of maintenance and minimal support 
requirements. The same qualities are 
equally attractive to military operators, and 
the manufacturer has developed military 
variants to exploit the type's combination 
of long endurance and STOL ability. The 
military variants are known as Defenders 
and fill a wide variety of roles. 



A Both large 

air-to-air radar and smaller air- 
to-surface systems have been fitted to Defenders. 
These aircraft provide affordable coverage for 
smaller nations with limited budgets. 
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Pilatus/Britten-Norman Defender 


▼ Rockets away! 

Defenders have been widely 
exported , and have been 
optimised for the military role with 
four underwing hardpoints for 
various stores, including rockets. 




A AEW Defender and MSSA 

The AEW Defender testbed, 
G-TEMI, was later refitted with a 
Westinghouse APG-66SR radar, 
to become the Mufti-Sensor 
Surveillance Aircraft. 



Popular with smaller nations ► 

The island state of Mauritania has an air force of 
just 72 aircraft, including six Defenders that can be 
fitted with rockets. The aircraft have a dual 
transport and counter-insurgency role . 


▼ Maritime Defender 

The Maritime Defender is an all-weather, day or night 
maritime coastal patrol aircraft and is available in 
piston or turbine form. A nose-mounted sector scan 
radar of the customer’s choice is a standard fitting. 


A Radar-equipped CASTOR 

Corps Airborne Stand-Off Radar, or CASTOR, 
was a 7984 attempt to provide the British 
Army with a battlefield surveillance aircraft. 


FACTS AND FIGURES 


> Originally a Britten-Norman design, the 
Islandof/Defender family is now built by the 
Swiss company Pilatus/Britten-Norman. 

>• British Army Air Corps Turbine Defenders 
are designated Islander AL.Mk Is. 

> One RAF Islander CC.Mk 2A retains the 
ability to fire a torpedo. 


V The BN-2T-4 Defender 4000 is a new 
version with a longer-span wing and 
a 100 per cent better payload capability, 

>■ CASTOR Defenders were intended to 
operate with USAF E-8 J-STARS aircraft. 

>■ Mexico’s Presidential Flight is equipped 
with a Defender. 


















































Pilatus/Britten-Norman Defender 


PROFILE 


Low-budget muscle 
for small air forces 


L ike fJ k* M.hkU.t, llic 
1 IcIlhJct is iiviiibl th 
Ixith B\-2 pismn cnyjnef ’ 
in;.I BX-2T hirboprnp versions, 
liic aircnili can lv tilled wilii 
epuipmcni for electronic warfare, 
search and reset ir, Iiunlvr 
aru-il'.uk r and fisheries palm). 

• ,m also k armed wiih 
iiL.irhiiH' i^uns and n a kcl puds. 

I i lari ilie iViJkKVil si/o .Uhl 
u right of nn m)( n olrrtioim s 
mean dial die I Ideaidel can I>r 
■ ■ |i upped willl sellsl n dial 
provide I lie suivedlanre 
. ipal jifil v c il j i Hu Ii biggci 
iin i all 

( )ir* variani s d ie Mu Id 
Sensor SurvedlaiK'e A ire rail 
• MSSA which was developed 
needier with Wesiingl iounc in 
I niled M,iu>. This combines 


Maik$itid i in iih io.ii 1 -'. Ki ■ 

■v, iinn n. j (Al Wi | n is 11 >fin ihe (k it. sulci 
'■ alurcmJ .1 Tlnwri f Ml Skyi p u uHn riflai hi 

1 1.1- ;i’ III »m« 1 i 11!'in 11 ■ (11 l| if? 1 ■ l‘ i{r:-i a 

.Vi ■■ ,1 !" | J k ai‘ Al ! Q 66 radar ws 1:1 in ilU 1 


,1 1 >elerkler an h .Hue willl a 
version < jI I ie i ; -16 iij^lilia s 
radar and an inlra-red sensor. 

['he laLesl model is ijat* 
BN-J.T- 1 Ddvndrr which 
has lilt enlarged wing ol die 
Iris Linder. an increased fuel 
caput. i 1 \ ,i:id double l he 
pa\ is j.hI hi I hr H.\ l'\ is 
version, 1 lie engines also, di ivv 
ion amp general' a s whu h 
pn t \'ide elm |th d p< >\i er i> »r 
-siirvei a 11 re e«|Uipmeiii. 



Above: Botswana took delivery of both piston- 
engined and turbine-powered Defenders. This 
aircraft has four underwing hardpoints fitted. 

Right: Seen here prior to delivery and still 
carrying their British delivery registrations, these 
Defenders were destined for Ghana's air force. 
Ghana also ordered Turbine Defenders. 



AEW Defender 


G-TEMI was Ihe AEW (Airborne Early Warning) 
Defender demonstrator flown in the mid-1980s and 
later converted to MSSA standard as G-MSSA, 
An example of the latter has been sold to Turkey. 


fu n 1.in it..11111 i>iiKamiii.il slabSty with lie bulbous 
nji r, 111 ifi ruin - 1 . il n ■ AEW Potentic:11 k j MSSA 

. ' in had a tVtil acMiB forward • if tha ' Ufo 

; 1 1 - rl’itj had Ihg longer span wings which 
ware mtioUuced on Ihe DelencFef ^000. 


Turbine Islandor/Dc tenders are powered 
by two 29 ft-kW ( 4 <X>hpJA* 9 Qh B 250 - 
1■ 1 1 in xif ir: ipt>. c ler iv,si ivts of 11 ie well 
known 250 “C luri&Bhofr tiokxjpler 
powerplorrl They reptucu the 
I'llarKk-V Inxtron l ycommy 0 -f >40 
Of n I 1 Hal vx |;is 1, .11 u: 1 ■■■ 


Use AJ W ... "h*- r n.tai opera!u« Wia was 

seated at a console m ihe aircraft's mein cabin.. 

An AEW/MR man lime version was nqi nj'if no 
wild ,1 siT>.incl "orusVc : ir;; i u|iirf.iio? in increase 
flexibtlrly. Other systems ava&tbiei in the AEW 
Dotanrk:' • i A j- ■*■ 1 moclrcimc support nva gji i 

.,1111 :i i. J l illll'"j iln ' .I T l.i 



g-temi 



The Defender's STOL performaritc-. inhanied 
Irani the isiancter, ^IcwtjcJ it tn I.. .picrativi frohi 
' lorward. unpreperad airships Compered to 
many olher AEW aircraft, ihe Defends* tiad 
a tsmaier radar ctoss-secliwi wtien eirtiorno. 


iritten -Norman’s STOL family 


.1 BN-2/2A/20 

time in 196 S, ihe 

in production for 


ISLANDER: F lown for the Hirst 
IslandBf nine-sealer has been 
3.0 years n Iosif C 0 (!ntm'js 


■ BN-2A Mk III TRiSLANDER: -rioduced I i 
1 070, I his slrelchtnL tft*seiil l;. -motored Bh ? 
variant was builf in limited number?. 


■ BIW 2 T TURBINE ISLANDER: To improve 
the IsirmiJcr's perfonTuince, SufbdprtHp enijines 
were lirtocj in 1980 . 


| EJN -3 NYMPH: This, all-melal )ii.]l>? aircraft 
fliiW In 1969 , hul tailed to enter produetiori 
before I ha Britten Nor r nor 1 became bankrupt. 




BN-2T-4 Defender 4000 

Type: I win ■ turbine niufii-rolfi transport 

Pawerplant: two 298 kW (400 hp.) AJlison 
B 2 E? 0 - 17 F lurboprpps hat ruled ai kW 

(320 hp.) 

Maxiinum speect: 32G km/h (202 m.p,ii \ at sea 
level 

Endurance: B hour?, 

Service ceiling: 7620 m ( 25 .aoo it.) 

Weights: empty 2223 kg [ 4,090 tb.); maximurn 
take-off 3656 kg ( 6,463 lb.) 

Acccmmodatinn: up to 9 passengers plus pilot 
br equivalent werghl m mission aquipmont and 
associated crewmembers 

Dimensions: span E 6.15 m (53 fl.) 

ItanglFi 12.37 mr (40 ft. ? in.) 
Fieight A. 16 m (13 ft .8 in.) 
wing area 31 hi i?r (337 sq. ft.) 


ACTION DATA 





Ir 1■ n-S d its f-ir.fij i --i|iijliMiiy, IMr- Ik^ltvider performs heller rhrjr 
Ihe Dormer Go 20D pnrf DHC-G Twio Oiler. Geiende?s are abl& 1o 
lust bo-lii fitemally and in exLcniul luiH tanks. 

BN’JB PFFCWOER 19SS km (1,216 mi. 

DHG-6 sans 31K! 1297 km (804 mi.) 

He 2BD-1 SlUTSEkVflNT 1S10 km p ,1^2 ^L] 


TAKE'OFF BUN 


A|l II..lypi--. ;ir-■ rfnrficjilod SKH rftKigm and h;ivn tjoOtJ 

iKiri I ■' ! | ■ r ii . ii,: 11 i ;■ I -i ;. i ■ ■ i i'l n n -i' f1x ii- n 

wekflii \v DompArolria la Him ol ixsiii I ho Twin OUot rmri in 
Do . 3 a[j Shyviv.ml 




•• .U l - i 1 . I 1 - ■ lv' y. . 

njrfii." r.i : i itie Tuptuns Dof«nctec Howwer. Dio LyowTiinfl UP- nil 
wh«h wnn angirwlly sotocSMt proved to be Iqo powerlul Thn 
Qo S>BD h a pisEon-anginad d«agn and Hid DHC-t.1 la A mriH^ir^:- 

y © :( 

DHC -6 SERIES 300 
TWIN OTTER 
924 kW ( 1,238 hp.) 




Do 28 D -1 
SKYSERVANT 
566 kW (754 hp.) 


BN -28 
DEFENDER 
448 kW (B 40 hp.) 
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Aviation Factfile: Modern Aircraft 


PZL 


I-22/M-93 Iryda 

• Twin-engined jet trainer • Polish design • Export potential 




▲ Development of the 
I-22IM-93 series began in 1977. With 
the end of the Cold War, PZL now 
anticipates a worldwide market for the 
Iryda, but faces tough competition. 


W hile the Soviet’s other Warsaw 
Pact allies adopted the Czech- 
built L-29 Delfin as their basic jet 
training aircraft, Poland chose to develop 
the indigenous TS-11 Iskra. When this first- 
generation local design needed replacing 
in the 1970s, Poland’s highly developed 
PZL organisation came up with another 
new design, the lskra-22, or 1-22 Iryda. 

With the end of the Cold War, Poland has 
high export hopes for its new trainer. 
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PZL I-22/M-93 Iryda 



▼ First production M-93K 

0204 was the first Iryda that was built to the 
initial Polish air force service standard and flew 
in July 1994. This aircraft entered service with 
the 58th Air School Regiment. 


▲ Numerous variants 

In addition to the M-93V, various 
other versions have been 
announced, including the M-93R 
two-seat reconnaissance aircraft 
and the M-93M maritime attack 
and reconnaissance platform. 



Strength a strong point ► 

The 1-22’s name implies strength as Iryda (iridium) 
is a steel-grey metallic element with a very high 
melting point The name Iryda is shared by a 
planned M-96 variant with improved aerodynamics . 


A Advanced trainer 

As the Iryda is expected to be used by the Polish 
air force for ail aspects of pilot training, a weapon¬ 
carrying ability is an important feature. 


Rolls-Royce power ► 

With airbrakes deployed, the 
fifth Iryda touches down. By 
this stage SP-PWE had been 
re-engined with Rolls-Royce 
Vipers for the export market. 

Designated M-93V, 
it flew in 1994. 


FACTS AND FIGURES 


> An ex-Vietnamese air force Northrop F-5 
and Cessna A-37 were allegedly used in 
the development of the 1-22. 

V Including prototypes and 1096 orders, 

25 Iryda s had been built or ordered. 

► The first 1-22 deliveries were to the 

58th Air School Regiment at Deblin-lrena. 


> Proposed I-22/M-93 variants included two* 
seat reconnaissance and single-seat 
fighter/attack aircraft. 

> At least two of the first 25 aircraft have 
been used as static test airframes. 

The PZL-Mielec factory was founded 
in 1938 and has built 15,000 aircraft. 


























































PROFILE 


Home-grown 
advanced jet trainer 


L aunched in 1977 as a 

replacement for the TS-M 
and f.im-6 (MiG-17) tactical 
and advanced trainers. the f 22 
wa.s to he a combat-capable' two- 
seater. Development has been 
jrolonged, however, and tile 
prototype did not 11 y unli! March 
and then crashed in 198". 
Four more airorah (lew 
I tel ween 1988 and 1991, ihe 
yi ar in whidi the l\ili.sli air 
force ;inn<Jiintvd its first foxier 
fi it nine aircraft Five hat I I teen 
iein en d l>y 199 e when ii was 
decided to improve what was 
judged to he an underpowered 


1-22 Ihyda 


design by lit tiny, new engines, 
ejolion seats and avionics. 

The Polish air force cl id 
consider buyiny ex-German 
Luftwaffe Alpha Jer trainers (to 
which the 1-22 bears a strong 
resemblance), but this idea was 
abandoned. Instead, ihe I-22's 
!(' 76-kN (2, f 20-1J). ihrusi) PZL 5 
engines were replaced by two 
new I F7l-kN ! 9,.9K)-I1 x-ibrusi J 
II, K-IS lurlxtjcl.s to piodnce the 
M-93K. A re-engined example 
flew in I99 i and this has 
I K'v< ane the main: pun luci i< >n 
variant, Twelve were ordered 
bv the Polish air force and the 



Above: The third 1-22 takes to 
the air with a load of assorted 
underwing stores. External loads 
are limited to 1100 kg (2,420 lb.). 

surviving I 22s will be brought 
up to the new standard. 

fn an effort to xn ure foreign 
sales, the lifih I 22 has 1 wn 
fitted with two Rolls Royer 
Vipers, as the M-93V A number 
of other variants have also 
been discussed. 


Above: SP-PWB was the second 1-22 prototype, and first 
in 1988. The crash of the first prototype and the political 
situation in Poland prolonged I-22/M-93 development. 


flew 


Aircraft ‘02’ was the prototype of the I-22/M-93 
series. After being lost in a crash on 31 January 
1987, it was followed by four more airfre Ties, the 
first of which flew in 1988. 


I ha l-22's elevators and ruddrar 
arc manually [rod) actuated The 
i ij: , in- liyrfCHiii.., niit’-iiigh rr-jy 
can bd pnaumaiirafly Operas 
et nrfl'9onor*3 Hydraulic airbrakes 
. im Itflutl in Ihe iqjif Hir Ii r -■ j. n 


Among the changes made to the 

I ?'/ lo briny n up to M-GCJK 
standard were ihe installation of 
Western systems, including 
avionics, on ineUiol navigation 
system (INS) and Merlin-Baker 
PL10LR mofmm ejection seats. 


f 9 l designed tt«r Iryda to cover tl us 
full spectrum of pitot 1 raining, operating 
in all weathers Irorn unprepared 
airstrips and carrying a variety of 
ordnance types. The* airframfl is ndSe 
to withstand Uitlle damage and x; 
quick end inexpengivti to repair, 


The 1-22 has an all-metal 
Sigh! alloy strewed skin 

sirutiure and a two-spar 
wing wilh integral fuel 
lacks. The engine bays 
have l Itanium heatsliields. 


PZL I-22/M-93 Iryda 


M-93K Iryda 

Type: two-seat basic and advanced trainer 

Rawer plant: two M.7T-kN (3 k 3GG-lb-thruEt) 
Insfylut Ldlhiclwa K-15 turbo|ets 

Maximum speed: gsr) km/h (589 m.pA) at 
5000 m(1B r Q00fb) 

Maximum climb rate: 2520 m/min 

(8,265 f.p.m.) at sea level 

Combat radius: 250 km (155 mi.) at 500 m 
(1,600 ft,} at maximum take-off weight 

Service ceiling: 13,700 m (44.396 ft,) 

Weights: empty equipped 4650 kg (10,230 tb,); 
maximum take-off 0700 kg (19,140 lb.) 

Armament: ore 23-mm twin-barrelled cannon 
in ventral pack, plus up lo 1 too kg (2,420 lb.) of 
weapons on external pylons, Including bombs, 
rackets. gun pods and air-to-air missiles 

Dimensions: span 9,60 m (31 ft 6 in.] 

length 13,22 m (43 ft. 4 in.) 

height 4.3Q m (14 ft. 2 in.] 

wing area 19.92 m 1 (214 sq. ft.) 



ACTION DATA 


A lyvin-barneSed GSz 23L. 23-rrwn cannon pack instated in a 
bay wider Ihe rear cockpit is standard on She M-33Ks. Up 
to 200 rounds of ammunition can be earned m the fuselage. 


1 Vvcj undarwiny pylons art? filled on either side of T*? 
aircraft They may contain -ornnra pods, !ue? ignks or. 
rtir advanced Raiding Ifcghls. an Offensive loat?. In combat. 
3ir-lo >fEjr miS-SilRs. can na carried mr sort ■ doronc.e. 


AJier initial l&ghl trials of If in 1-22, 
fXj'wered by PZL-5s si towed I fie 
aircraft to be underpowered, two 
more powerful K-15 engines were 
substituted, f-or export, i-YL has flown 
a Rolls Royce Viper-powered variant, 


MAXIMUM SPEED 


Thn BAe Hawk has a marginal spted advantage over the Alpha 
Jal and a much Jn*jlw top Spixed than tha iryda. New engines 
UTipravtx.l irxj iryda r. ciorfijrTrsap.ee. especially its top spired. 


I n WTOA MD km/l |5?G m.p,It.) 


HAWK T.Mfc 1 

WWW JET E 


CURB RATE 


;itwin . 'i.jii tjfi 

Alpha .Jo L h.id n 
>:r ■ l«:Mi X- r.-.v.’ -■ 

1u wewjM juivi'ii'ljii jn 
i-'- Hi- ' ■ |if 
*-ifif|irNxJ Hawk T.Mk 
In tI s original femn llKi 
under (KJwurwJ \ 22 
riEid an ununpressiye 
sTjerkafTPance. but inis 
reclified in Batgr 
aircfalt by titling, 
biytji n englnos 


10M kin/ti (644 m.p.h.) 
hra/h |5frn nr.p.h.jr ’ 



Post-war PZL products 

■ M-1S 
□ELPHEGOR: 

f 'rqducUon ol 
ihe feel-powered 
M-15 agricultural 
urreratt totalled 
120. It ended 
n 1981, after 
Ihe Belphegor 
proved to be 
uneconomical 
to operate. 



■ PZL 104 
WILGA; This 
radiat^ngined, 
light, gen-sraJ- 
purpo §0 aircraft 
first flew in Ihe 
early 19605 and 
remains in 
production, 
Roles include 
training and 
crop spraying. 



■ PZL-106 
KflUK: One Ql 
PZL’s ihree 
dedicated emp- 
spraying/dusling 
designs, the 
piston -engined 
Kruk and 
turboprop 
Turbo-Kruk 
have secured 
export orders. 



■ PZL -230 
SKORPION: this 
tuffcolun powered 
single seat small 
agilo lialtluiield 
attack (SABA) 
aircraft was 
proposed to the 
Polish air force in 
the 1990s, but did 
not proceed to 
prototype stage. 
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Aviation Factfile: Modern Aircraft 


PZL 


PZL-130 Orlik 

• Indigenous Polish trainer • Jet-like performance 



A Although it has suffered 
several setbacks and has taken a long time 
to develop , the indigenous Turbo Orlik basic 
turboprop trainer is now serving the Polish 
air force in large numbers. 


F lown for the first time in October 1984, 
the PZL-130 was conceived as part of 
a complete instruction system. As well 
as the aircraft itself, there was a simulator 
and an automatic inspection unit intended 
to diagnose faults with its systems or engine. 
The original aircraft was flown with two 
different piston engines, but after flight tests 
the Polish air force decided that it needed 
turboprop power. As a result, PZL has 
developed several versions of the PZL-130T. 
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PZL PZL-130 Orlik 


▼ Pre-production 

A small batch of pre-production 
Turbo Orliks was built in 1990-91 
These all featured different 
powerplants in an attempt to 
determine the most suitable 
engine for air force use. 


Number three ► 

First flying in 1985 this aircraft was the third prototype 
of the original series and became the first turboprop 
conversion to take to the air, two years later 


A East meets West 

When it was conceived during the Communism days 
in Eastern Europe, few would have envisaged that 
this aircraft would incorporate Western components. 


▲ Canadian force 

A distinctive maple leaf on the tail identifies this aircraft as a pre- 
production example powered by a Pratt & Whitney Canada PT6A 
turboprop. This engine is used in the rival Swiss Pilatus PC-9 trainer. 


Production differences ► 

In service. Orliks wear this attractive 
two-tone grey co/our scheme. 
Differences from the prototype 
include a redesigned canopy. 


FACTS AND FIGURES 


>* Two different engines are specified for 
the 130 Turbo Orlik, a Walter M601T or 
Pratt & Whitney Canada PTGA-G2. 

>* An initial order for 12 aircraft was placed 
Iby the Debtin Training Academy. 

V Development of the piston-engined 
variant was abandoned in 1990. 


> A third pre-production Turbo Orlik flew 
1991, an incredible 10 years after design 
on the aircraft wus first begun. 

> Export orders have been sought but 
none has been achieved so far. 

>- The first turboprop conversion was 
destroyed in a crash in January 1987. 


























































PZL PZL-130 Orlik 













ACTION DATA 


PZL-tJOTM 
560 kw (750 hp.) 


DA;pild luivifii? 0 

'"V,S I iII'.V'tI ll 

oriflirtB, lhe OrlLk 
Ml;-. PXI I'lfiH I 

jipiini^i.nTUf and 
car* rnadi rWi 
alllkide of lflDOfl m 

wini v-w rwc-blnr'iri 
IJs service cmling 
ts, surpriTiriigly, 

ytealor than tn.ir of 

lhe mgcli men? 
powerful Shorts 
TticanO T.Mh 


PC-9 TUCANO T.Mk 1 

857 kW (1,150 hp.) 820 kW (1,t0Q hp.) 


SERVICE CEILING 


Pfl-i3tirw 
10,000 m 


PC -9 


(33 (38.0MILI 


■ I 


mm 

T.m i 
S150 in 
[30,000 It J 


CLIMB BATE 


PROFILE 


HiiHUiJI 


An irteresuiw] aspect or Hie Orkk 15 rfiiil pertormanen . lilVe. 
Qrftjii ly depending on lha engine Htlod. The J3UTM, with Us M601 
engine. is not as powerful as cu*nerl Western types, Though If car 
bo sL^cr 1 I wi|!"i .1 mnch mrvR paieni Prat! & WhiHmy l-'TbA-25. 


| PZL T4M1 ISKRA: Intended as □ mc-re advanced 
replacement for lr:P T5-B. II nil uimrafl n»uminted a considerable 
coup for the Poirah aviation industry, with seme 5GO built. 




Indigenous trainers from Poland 


Mol soo long ago, 
a c4irnb rate d 
900 nVmpn was 
cpnsidcffod only 
allximatrfe fciy jets 
Impravyiricnis, in 
tuchnology .-w! 

Uvu ridvunt oi 
powerful 

turboprop engines 
ImvOflrtSUiwd 

lhat Iti# Lthhi 
gatjwalion a! 
bins Hi' Ispinnra can 
rjlfaf |iM-1lkt» 
pBriormarrcO 
wIMiOut llw 
GO*iSiflflfiablfi- cost 


130 TB Turbo Orlik 

Type; (wca-seal tandem baste trainer 

Powerplonl: one 56Q-kW [7GD-hp.) Motortol 
WBOiE turbdflfdp engrne 

Maximum speed: 5m hm/ii (310 m.p.h,} 
Cruising speed: 154 km/h (2B1 m.p.h.) 

Initial climb rate: 972 m/min {3,190 i.p.mn 
Range: isos knitfhlBO ml] 

Service ceiling: io.doo m (33,000 ft.) 

Weights: empty 1450 kg (3,190 lb,): loaded 
2700 kg (5,930 lb.) 

Eilernal pay toad: aoo kg (i,760ib.) 

Load limits: +■ 6.5 g, -3 g 

Dimensions: -spar, 9,00 m (29 ft, 6 m r ) 

length 9.00 m (29 ft. 6 in.) 

heigh! 3,53 m (11 ft. 7 in.) 

wing area 13 rn (140 sq, H.) 


Ailhinjrpi Hie fM-mv-iiy rote Of It’* aiaraH 
i:-: II i. jf cf a trainer, a wide vdnely ol 
external store 1 : cun be earned. In 3 Wat 
scenario. the Orfik would primarily be' 
used !-. i ■ jhi-.41.^ cr;;-sn si.tJSJOfi work 


All QCJnlfOi •u-.i' ' • : hr ; |y 

powered and very lighl giving Hu 1 
aircraft superb handling characteristics 
PZL intended The Spotted Eaglei tor 
toolh notary ur.u civilian npo r atoiand 
the aircra!) is fully aerobatic. 


■ p.z.L IS-22 tRYDA: Unltke other Eastern European countries 
which purchased Ihe Aero ! -39 AlUatr'bS, Poland chose Cci 
procure its i.uvn advanced iraincr. resulting in the IS-22 


■ PZL TS-Q BIGS; Roughly oquivdenl In the North American 
. 2d, ihe Oiqs (hood) entered service tn 1959, ll established 
coveral world records that remained unbeaten lor 2b years 


i Inii■ '.vii' 11 .:i• ,-r i i...omf 5 d!ilors 1 iiie 
jilt 11 ,hi e? of al mttdl. &iressed skin 
(. - - h:ii v:: Hi' - ■ '<\‘ik formsdiie ejamenl 
ol lha System 130 odfiaBpi, the oshnn: 

I ,; i!. j |#©1 ■ :i luilalor trairshy and automatic 
Ltii i. j’ Hj^is for ground crew. PZL deigned 
the aircruJl for ease bf rnamtenanc^, to 
ensure nubtirruHn use of the Ifesl. 


Left: All aircraft are 
delivered fully assembled 
from the PZL factory and 
are specifically made to 
order. Examples destined 
for overseas are certified by 
the Polish Ministry of 
Defence and Airworthiness. 


nildiTwiiiL; liur<Ipoinr^ cun curry 
a um'I’uI selection- ol urncinu'iu 
Akci its Jon^ tlcvdopntcni. 

(hr ]’-1^(1 111 Hi 11V ciKciVii M'i \ ice 

\\ iih list- Polish nil f< ihV ill 19^2 
\ y /.\, 1 ki.s cniilinikul lo oi i. i ]op 
t hv 3 " 1 11 \ poui.u'L-. I vcisions, 

()lU-i ,iv 1 l :.iia ■ -I i! ill hK'Is \\ il h 
l niiinc- vuriinp. " f>ovvt r fiom 
l 10 kW (55(1 hp. ■ (it "IIK k\\ 

(^51) hp ). 


Above: The most powerful Orlik is the PZL-130TC. Test pilots 
were reluctant to fly this machine after accidents in trials. 


Poland’s 
Spotted Eaglet 


A lter flight tests ol iwn 
prc-f>rtxlut.li< >n < )i liks 
i .spoiled r'ugkl V one 
x>\voret! by ,i j ir>-kW 
K'udencycv M i it ] M roc I ii I from 
tin Soviet I'nion, and the other 
hv one of IV.Ls own Katisz 
KK A As. 11 il‘ pj.slon au'u'invd 
ovrsion \\,n. uhamloiuvl in lAAH). 
I I 1 iSi \s:i^ paillv lidt'ULlSC ol the 
■ ii iivkahk' .-a 11 >j>K i il ihe Ku.ssmn 
■ ■n>'i)li , s hill also ihmnyji I iv 
udvcill ' >1 soimulvitiL) IicHiU 
I sinjt 11 in cxislidU' iirli,uuc, 
lV.l. dcvclijped the Turl kj ( )rlik. 
i he 3 11 si sui, h in:u I line ^ as (he 


ihti’tl |>roto[y]x. < piston Orlik 
lilted with a halt (S Whilncy 
Cuinuda l J T(>A which flew for (he 
fiist time in July 1986. hut clashed 
llte I olio wing Januarv. A new 
,n fi.une was luted will l i 560-kW' 
i^5i)-h|>d MotorliH M6()l i; and 
flown in faimarv 1989. 

Suh.se*]Ueiil pioloi\ pe.s 
iiis1 tided 1 Willi l’T6A am I 
M(i(l| j lowered versions, and in 
Sepsemher 199] hZk Hew ihc 
lirsi of \H I’-1 Wills ordered by 
ihc IN »Hslt air lore e. The airerali 
can he u.sei 1 Ini a \\ ide i iiwa* (J l 
training missions, and ils six 


AlrmcJcttn ,.•. • ,i iricoirparale^, Ir SOfiimiafi 
Willi it • ■ py DfNa rraidnrn to:-:: Imiixrs -Mlh 
I lie rear seal sel quite far bock. The cockpil 
Lft well ,-jid d'.rl and spacious. Fuf dual 
cunirols an* feaiurod and boih crcwii en si 
on BriitESh Martin-Baker ejeciiod seels wf^ch, 
sre fi iity auinmaiic A Kpeoal orwnmantJ 
system enables the rew oocupant to irufujtu 
His election 


SP-PCA was the first Orlik to fly, taking to the air in 
October 1983. It was soon followed by a second, and 
later a third example, though by this time interest in 
the piston-engined version was waning. 


WJIh I he Original Vbdoruiyov M-14 radial, the 
1 • ! 1 vail no ■ i niilky lien! fiei-'. n «■ 

Insliilluiq ri luflfoprqp rml only improvixl 
[ ■I ilorn mi ' Ijl; n i - I... tn! dr i\]. 111 irlk: In 
fitTirm i ■ si i m of Hw nctwengina 


PZL-130 Orlik 
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Aviation Factfile: Modern Aircraft 


Rockwell 


B-1B Lancer 

• Strategic nuclear bomber • Supersonic swing wing • Cruise carrier 




I t may lack the glamour of the stealthy 
B-2 flying wing or the reverence 
accorded to the 40-year-old 
0-52 Stratofortress, but the Rockwell 
B-1B Lancer is a highly advanced 
supersonic bomber. With its tremendous 
capacity to carry immense loads of 
nuclear and conventional weaponry, 
the Lancer has now become America’s 
primary low-level, supersonic, nuclear 
strike asset. 


▲ The 8-76 combines 
stealth features with highly 
sophisticated defensive avionics. It has the 
ability to carry more bombs than the old B-52, 
and can fly low-level attack missions at high 
speed. 
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▲ Loading the bomb 

The main weapons for the B-1B are the 
SRAM nuclear missile and the 828, B61 
and B83 free-fall nuclear bombs. 

Future weapons options include cruise 
missiles and advanced precision- 
guided conventional munitions . 


Rockwell B-1B LANCER 


Fast dash ► 

With its wings swept, the Lancer 
can exceed Mach 7 at height, 
and gives a comfortable low- 
level ride at near-sonic speeds. 


▼ Sweeping wings 

Fuel is moved automatically to counter tho large changes in 
trim as the wings change position. The variable geometry 
allows the B-1 to operate from relatively short runways. 


▲ Sleek and deadly 

The long nose of the 8-78 houses 
the Westinghouse AN/APQ-164 
attack radar, derived from the 
F-16's APG-66. Most of the other 
electronic gear is classified. 


▲ Low and slow 

The high-lift devices on the 8-78's wing and blended fuselage give 
the big bomber very smooth handling. The flight control system is a 
mix of traditional hydraulics, with fly-by-wire outboard spoilers. 


<4 High tail 

Like the Russian Tu-160, 
the B-1B has a high-set Sail 
to avoid the engine efflux. 
The bulge under the tail 
houses the defensive tail 
warning components of the 
AN/ALQ-161 system. 


FACTS AND FIGURES 


> The all-white B-1A riew at Palmdale, 
California, on 23 December 1974, 

> On 4 September 1984, the Hrst B-1B was 
rolled out at Rockwell’s Palmdale plant. 

> The B-1B made its first Might on 

18 October 1984, 15 years after design 
work began. 


>■ One B-1 B crashed in trials when the cr 
overrode the fuel transfer computer am 
unbalanced the aircraft. 

> The first B-IBs were assigned to the 
9€th Bomb Wing at Dyess AFB, Texas. 

>- The four crew sit in Weber-bujlt ACES II 
(Advanced Concept Ejection Seats). 




















































Rockwell B- 1 B Lancer 





PROFILE 


COMBAT DATA 


CONVENTIONAL WEAPONS LOAD 


Weights: empty 37,090 kg (191,590 lb.); loaded 
aie,36B kg (476,010 lb,) 


Armament: eight causa missiles or 12 B2S 
nuclear bombs,, or 24 B61/B83 nuclear bombs; 
theoretical maximum convenlianaf weapons 
toad cl 60,702 kg (133.720 ib j 


O-l nuclear strike 


-TAND-QFF ATTACH; B-' 

*tth Irwe-fuJI bomba, which could be tossed" r 
iiometrea. or wrlh SRAM nurJeo» inmsiiem with mOfeacf 
,T »0 km (30 ml,) at low lav 
■ han 200 km (125 ml.) ill; 


.M. 




HIGH-LEVEL STRIKE? Th* LWigiud 

Jit1;vV timnie omns-TOedfor £i>* B lAujiiivi 

tcrr thr# aircraft to aftnok at high upoect and 
from high fevel. But •aiffttwMn-iiir mts^ilt>** 
wuutd tinva rn.idu Itiia suiiTidal long pefam 
the ft ml metal wm cut on thn pn/iutype 


LOW-LEVEL PENETRATION. The B -1 s swing wJm,s 
meant that II was a Wiped? prjrfomior a{ low letnaA, 
and it onfurod service m. a Iow-IcwgI penetration 
bomber 


LAUNCH FROM SAFETY- The atWtwit 
of the alHmjnchisJ autr/i .mtsratii moant 
WiAt nuctw iHimboro could attack from i 
Fwngiis of 2000 km (i ,?40 mi) or more 

, 

accuracy 


Although the B-1Bcan carry up la 60 tonne:; of convantiomii 
weaponry in ms Three bomb-bays and on 1 2. undemrng weapons 
staldona, opamtronally It wal prohabty bo linVtERJ U> Mh 
■; 3 ; h:| ■:(■■ ti*' i:ii purpCWfc nomtre or 30 AGM-86C conventionally- 
armwl air-launched cruise missiles, As ihe EU52 Idtco is rfitimd. 
Lenders will acquire the Hbtftly TO dellvw a variety of pna^Slon- 
qulried it umn cins u\ wCHl . 1 -. Harpocm aril dip missiler. 


B-10 LANCER 
34,000 kq 
[74.800 lb.) 


B-2 SPIRIT 

18.160 kg [39*952 lb.) 


Tu-160 ‘BLACKJACK’ 
16,500 kg (36,300 lb.) 


Low-level 
strategic striker 


Left; The evolution of the B-1B has not been easy. There 
have been many problems bringing into service such an 
advanced aircraft T especially involving the defensive ECM 
{electronic countermeasures) system and the engines. 

Below; The B-I’s origins date from the 1960s, when it 
was realised that Soviet air defences would imperii any 
high-flying aircraft , even the planned Mach 3-capable B-70 
Valkyrie. But switching to low level presented designers 
with a whole new set of problems. 


B-1B Lancer 

Type: tour-crow strategic bomber 

Pflwetplant: kiur 133.57-kN (29,964 4b.- thrust) 
General Electric FI 01 •■GE-1U2 turbofans 

Maximum operational speed: Mach 0.99 or 
1207 Km/h (74B m.p.h ), although the aircraft 
can reach Mach 1.2 

Range: 11,675 km (7,239 mi.) 

Service ceiling; mom than 15,000 m ( 49.200 H ) 


Tf’ns eng • o inlnkes Isiw been 
designed to ahfeld the engine 
Compressor fens from l usBihn :sid. ir 
beams Since Elm compr&aso* 
vvoutd oiheiwiso give a strong radar 
return, ihis feature automaUcaily 
redLioes (he bomber's signature. 


M aking .1 low-level 

pent/-* rut ion of cnem> 
territory, the B- ] li 
1 row flies zipped up , shielded 
from iliennonuclear fktsli- 
biindnesES by blast cuTtato 
equipped with PLZT <polarised 
lead zirconium titan ate) 

The B-1B incorporates ;i 
in mil ici of health iiuivs, anti 
has 1 radiif cross station one* 
lonilli T h:M o| .1 [i n_i Tills gi\ 1 .. 

ILu■ 1 . 11)1 l 0 .111 rxci '|k‘lV| < It.lilt r 
of penelraiiiu.t enemy deiences 
uni dropping its 1 10111Iis wi’huut 
1 K"i 1 ij4 delta ted. 


The 95-strong B-1B force is operated by the 
US Air Force's Air Combat Command. This aircraft 
is assigned to the 28th Bomb Wing at Ellsworth AFB. 


Dimensions: span (unswopt) 41,66 m 1 137 It.) 

span (swept) 23.04 m (78 It.) 

length 47,80 m (157 ft.) 

height 10.24 m (34 ft,] 

wing area 181.10 m (1,949 sq.ft.) 


All U$AF srrnloqic 
aircraft now carry low 
visibility markings,, wilh 
I:tack tellnring and 
n&ducetl-size colc-urect 
1 \r\*\ emblems. 


An acfvanced lonam 
^oilnywnp mder -i , stem 

'.iiliil ih:-, Ihir luMJt 3 

(KfiJitir to make blir ! 

[ .V I. 1 111 i'll 


Tr:■> H- IB i'i.-i 1 a nor ::i small 
corrposrte vanes uxtef ilic cockpit. 
Tnese proven yaw aiKl pilch dfimumg 
sjTiotrthiny the ride al Vnw ■nvc; 


Pilot ljikI t:o-p3.l( )i si 1 
side-fay skiu m .1 t*rH.'k(>il with 
hotli tlii^itLil ;iml analogue 
insriLiinenl^. Inu H-1B is flown 
like- 1 fighler. using a stick and 
rudder pedals. 

Crew memlKTs 3 and 1, 
kn own as rlic OSO am.) 1XSC) 
o ■lim.sjvr and defensive systems 
ojUTiiors), sii side In -side 
!>eliind the jiiJols. They have 
mIKII f wfiidinv.H !ml c;mnol see a 
gn al dt 1 . f uifsi< le llie UFcnsIl. 

The If- 1 entered service 
primarily as a carrier of free (all 
nuclear IkjiiiIw, with a maxiimim 


The. wing has sevon-sogrngnl Jcadmg 
edg^llfip!' -liid . - :r r-m iraillhM 

udrjc m, : 1 [:s Tlifiw are no aiisrons, and 
rofi control is effected by SpOifers. 


Hie lL@Etage Structure 
matnly afemltufTi and Irtantum 
.liioy with some composite 
glass fibre. 




floe are shme internal woapon bays, two 
forw.ud o*i ttst* wing And one all. covered by a 
large hydraulci-powefed door ”"'. J bay can 
house (ha Cofnmop Slrntggic BoEflfy Laur-cncr 
(GSRU also used in ihe B-2 and B-52. 


T!ie oriijiiial EJ-1A liarl ai 1 njociion c:apsiife f • .■ 
(fiij Mtl, but tie B-i8 bus separate cn iw 
Domparfirieriis and individual ajfecUon sefiin fer 
n-M.i pnkJls arid yystr if nr. 0[>jrnli :-r j 


B-1B Lancer 


205 





































Aviation Factfile: Modern Aircraft 


Rockwell 


OV-IO Bronco 

• Forward air control • Vietnam veteran • Counter-insurgency 



A Forward 
air control is a demanding 

mission, in which pilots must call in strikes while 
they are exposed to gunfire. The excellent view 
from the Bronco is appreciated by FAC officers. 


R ockwell’s OV-IO Bronco was 
a product from early lessons 
learned in the Vietnam War. 
Designed as a COIN (counter¬ 
insurgency) aircraft, it evolved into an 
armed, agile forward air control (FAC) 
machine directing fighter-bombers to 
their targets. The Bronco began as a 
US Air Force warplane, but performed 
its final service in the Persian Gulf War, 
where the US Marine Corps used it 
over the battlefield to great effect. 
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PHOTO FILE 


Rockwell OV-IO Bronco 



A Night striker 

Marine Corps OV-IODs have been updated for the night observation 
role. They are armed with the Ml97 20-mm cannon, which is aimed 
by an AAS-37 infra-red tracker and laser designator pod. 



A USAF retirement 


L 



▼ Strike pair 

Armed with powerful fuel-air explosive 
bombs and machine-guns , the Bronco 
has a potent tactical strike capability. 


^ Setting off 

Despite its age, the 
Bronco was popular with 
crews, who enjoyed the 
excitement of low flying 
in a simple aircraft. 

Rocket launcher ► 

Standard armament for 
the FAC mission in 
Vietnam was the rocket 
pod, usually containing 
phosphorus markers. 



Repeatedly declared obsotete, 
the OV-IO was finally retired from 
the USAF’s inventory. It has been 
replaced by the Fairchild OA-IO 



A Marine favourite 

The Bronco was favoured by the Marines, who see 
close support as a key mission. They also used thu 
type for clandestine special forces insertions. 



> 

> 

> 


FACTS AND FIGURES 


Eleven companies participated in the 
early 1960s FAC aircraft competition. 

The Bronco prototype first flow on 
16 July 1965 at Columbus, Ohio. 

The Marine Corps and USAF took 
delivery of their first Broncos on the 
same day, 23 February 1968. 


!► In Vietnam, the US Navy briefly operated 
light-attack squadron, the 'Black Ponie 
equipped with 18 armed Broncos. 

>- Two OV-IOs were shot down during 
Operation Desert Storm. 


>■ A Bronco was shot down in Venezuela m 
November 1992 during a coup attempt 



























































Rockwell OV-IO Bronco 







PROFILE 


the OV-IO was the subject of much debate, 
and the future of forward air control missions 
by fixed-wing aircraft is still contested. 


QV-IOD Bronco 

Type; twoseat forward iiir control aircraft 


FAV Eroncos am 

armed wHh a 
single rocket pod 
and s flare poa. 


Pawerplant: Iwc Ggimtl 533-kW (7i5-hp.> 
T76-G-42D/421 turbopfOps 

Maxi mum speed; 4$2 iwn/h P?ao r 
Range: 23 DO km (1 .426 mi.) 

Service ceiling: 7315 m (24.ooc ft.) 

Weights: empty 3i6i Kg (6,954 lb.): loaded 

6552 kg (14,414 lb,} 

Armament: one or two GPU-2/A lightwe-ghi 
gun pods containing an Ml 97 Galling guri 
coupled to a sirjgle*anded ammunition feed 
system with 300 rounds: high-explosive air-to- 
aurface rocket pods 

Dimensions: span 12,57 m ho u.j 

length 13.41 m (42 ft. 

height 4,02 m (15 It.) 

wmg area 27.03 nr (291 sq. 11 1 


COMBAT DATA 


The breed high-lilt wing gives 
the Bronco-good low-speed 

handing and a short lake-off 
capability. It can (ty slowly 
enough to escort hefioopiets 


MAXIMUM SPEED 


hie Bmnco and tha US Army Mohawk were Oodgnodl a tary 
aircraft Goth served extensively in Vietnam, whams ihay had a 
considefatjlti peffcrmsnce advanlsgs ova the Cessna 0-2. a 
Iwn-engmad 'push-pull' light plane that was mmimaJly adapted 
horn lln* cOirinCKM.it Gessra Modnr 33? Skymasi^- 


ENDURANCE 


Tha ability id siny in She an I Of long periods to a defindre asstri in a 
I jr ,v. ■ 11 i flk oormni macNrsg. Directing support missions lor unlls. 
tul oil on mouriiiuii mps or ir nioi.i i t-iJ fW bassi or oo-onHnallhg 

Ifi^ insr,.si pi tain slidl duwn n unumy lamlory could cnll for a 

FAe. lo-ilny 4ii 11io mi fit* mim- .11 i IT'S. 


OV-IOO BRONCO 


OV-1 MOHAWK 


7 hours 40 minutes 6 hours 30 minutes 


The long bulged canopy 
and short nose plows in 
SKCflilnnt view 1 Mm largeI 
area Boiti crew members 
have epctwari s 


■ GROUND ATTACK: The Observer 
calls <r, patrolling F7A-1B Hornets, 
which destroy the enemy artillery 
banery wtih a salvo of high-aapi&aive 
aiHtd-gficur.d rockets. 


V i «■ ... I? I '!i ■ T- -I III- I I. irlmj m .» 

iM:'. • !. ill- 1.1 MU' ■ M II.,! i 1u I 'S 

. iHprali (Kiting the V^trifim Wai. Mid 

Ay . | M III JS II i 1 -I- •;( i*vinllrir f n '■ *» 1 

r i - ki Uih O .kviibipn liiordor 


H ie i ..fmi ml lusqteage pod 

I All r I i Hi If Mi -O.iln Jw > 

skelchers .Hid a nnodicol 
riHeni Siint. <» I ivr 
parLtiTrxif mm. 


The OV-IOs of the Fuerza Aerea Venezuela (FAV) 
serve with two squadrons, the 'Geronimos 1 of 151 
Escuadron and 'Zorros' of 152 Escuadron. 


A S&B-tilre (i50*gal.l drop-tank 
can nr: carried. :n addition in the 
976 lutes {250 gef.f of ciltirrosl fuel. 


The undefcarnaae s nesymeo lo 
perms! opgrgiion from ter..' -a; 
airstrips juSt behind She 1 • c_. ■ i lioij 


orward observation in action 




M UNDER FIRE; Ground troops Are 
i.dvancmg on a suspected energy 
i ; i^i!ion when they come under 
.trlillery lino. Taking cover, they look for 

i he enemy. 


■ CALLING FOR HELP: 

The ground troops call h e 
Forward Air Cwlrolier, The 
only information (hey can 
give is IIgeneral direction 
of fire. However, modern 
infantry are often equipped 
with locating radar, which 
tracks the shells in flight 
and makes a fairly accurate 
estimate of the position of 
the enemy batten/. 


■ LOCATING THE ENEMY: High 

above, an observe* in an 0V10 
follows the vector of lh* incoming 
shafts, eventi?afly spoiling Min enemy 
guns about 10 km away. 






At! ttme Ol IhB dtBWrvalujn Wfcmh wc«? LiWCl In suppcirl LJ3 
• hkI Sowlh V'UlrijcfTiijW ground ie.K.jp:; f| oy wora deployed Id 
American tasse <Ul Dvsr Swih^.r'-i A i rtd < 1 '•*> artcrillmil rraige 
i?Eim irrapbytcJ mean! That utMjy couftf phtundo- ^erha-nS 
DbsnrvixtiDii wfnonivw US trMtPS w«nr «ri AClkm., 


Tree-top flying 
on the front line 


A ltt'i dimeisl 1 tkx'iKIc.s 
til Htildtering. 
i.oiiihiii from Vietnum h> 
ihc Persian Gulf, the familiar, 
rwiavln joniL’Li shape of ihv 
t)V-10 Hmnro \s no Idu^lt Sfcii 

In military colours except 
’ursNilify, in \i iiL/uct-u whuff ,i 
IVnv iik.LN' .still Hr in sen <X\ 

\ rwjiildyv yen t .m svv Urom/os 

i e i Miij tiuut wniking \\aili iht? 

I H Fort st 5en ii r < a in \ irginia 
flying law enfoimrineni misstnns. 


'1‘liu C >V l ) was ordricd in 
i 1 -' i Jiui rr.H'hed Vietnam in 
l%V. Hmnco varianLs served in 
(irn-M:;y (w'nir !i used ;l mdnijrl 
lyoosted model for lavgei 
Unvingb Indonesia, Moi'olvo and 
Vlairyuela, Tile most, advanced 
vei -■ 11 m v, i . (lie Mai me ( ‘S| ’ 

OV-H)| J-Flip-i w ltK'h tiK'ori >< viateiI 
i ligl il ( 1 1 r'c i v at : .' a i eapallilily arid 
lorwaid |(Hiking mil i re<l .sensors 
ind was iif>li jy(.a! on nivefl 
s| ■> ial ji -a c.'n ii i-.ci!n m i lir.--.ir nr. 


THi* Gninto norirLilly 
gpt rail ■ yyilh P two men 

<* ,v, : i I | il " !• -I I 


Ilk' Milt.»l,'live ,i hxed 

inddarca unit wiin an keel 

(levator, providing excellent 

control a: low speeds. 


a.-H well as (nrwauI : i:' i > mink 

ivy the 1990& many In fhr 
Corps were urgiting that the 
Q\ 10 was too -d 11 w to survive 
in modern eonibat, when ii 
might lall vicaim u > shniikkT- 
nmitnii >i heal'Seeking missiles. 
I HU I Ik u 1 u as sin ing pn rlesl 
\s illiiln M. ii ■ i oks \vli< n in 
|UtM die ckuislfHi was made lo 
uiire :ln liroiT. i >. 


Upfiikxl unfjflTi'Jii with irilrd ro J ■ i.r ■ i. | i e..,- ■ 
-I : lilh■■ J In IIi" OV 1 GL'> u' .i altcm»il In 

mrll K?i> ui ilr * -i <! slilv In * :l ir.i ilr kir-lAi inrfwi 


OV-10A Bronco 
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Aviation Factfile: Modern Aircraft 


Saab 


105 

• Saab private venture • Trainer/ground attack • Austrian air defence 



D esigned as a trainer and light attack 
aircraft for the Swedish air force, the 
Saab 105 has also been produced 
as an air defence fighter which is able to 
carry Sidewinder missiles. Other variants 
include a specialised reconnaissance 
aircraft and a four-seat liaison machine. 
After more than three decades of service, 
the Saab 105 is currently undergoing a 
major upgrade and the type looks set to 
serve well into the 21st century. 


A An entire family 
of highly successful light combat 
aircraft has evolved from the Saab private- 
venture trainer/business jet design. 




■ 
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U I 

Saab 105 



Nose modifications ► 

In addition to its highly modified camera nose, 
the Sk 60C retains an attack capability. 


^ Initial variant 

All 150 Sk 60As ordered by the 
Swedish air force had been 
delivered by 1968. These aircraft 
have formed the basis of all 
subsequent variants. In 1997 
about 140 remained in service. 





'4 Defending 
Austria 

Saab 105OEs were 
Austria's sole air 
defence assets until 
delivery of Saab 
Drakens in 1987 , 


Dispersed attacker ► 

Sk 60Cs taxi at a dispersed airfield 
site in northern Sweden. The lead 
aircraft is armed with a dozen 
135-mm rockets. 



Offensive export ► 

Saab developed the 105XT 
as a more powerful attack 
variant for export. This 
aircraft is firing rockets. 





> Saab designed the 105 as a replacement 
for the Vampire and the various piston- 
engined trainers of Ihe Swedish airforce. 

Karl-Erik Femberg piloted the 105% 
first flight on 1 July 1963. 

By the summer of 1998 the 115th, and 
final, Sk 60 will have been re-engined. 


Most Sk 60 modifications have been 
carried out by the Swedish government % 
maintenance organisations. 

>■ The first students began training on the 
Sk 60 on 17 July 1967. 

> Sk 60B/C aircraft can carry 30-mm ADEN 
cannon pods. 


FACTS AND FIGURES 
► 


















































PROFILE 


Saab’s most 
versatile product 


F i\ i. variuni«f« i >i the S;tab tti5 
uiu in service will: llie 
Swedish air force, (lie 
x k WlA was the original trainer, 
die sk 60B added a ground 
.sitaek ctipabiliiy and die Sk 60C 
o. equipped with ;t nose* 

■ nuunicd rL'eonnai.ssanee eamera 
mci an infm-retl hmh li unit 
\ Junher trainer wui.im is lIn 
■k nn|), wiih c<siiunerei-tl 
is |i. 1 1 ii( s, whit 1 1 is ustxl 1( >]' 
dm an lim immin; 1 , i d reserve 
iiffkei.s. The eject-ion seals have 
(men removed and two extra 
muls are installed in the rear 


Cockpit. The Sk tiOk also has 
lour Seats hur is used as a 
liaison lircrsfL. 

Forty of the 105X1” model, 
with J85 turbojets, additional fuel 
capacity, strengthened wings and 
improved avionics, were built for 
Austria. DcsTnuh <1 Saab 10SQE 
in Austrian servku. they can 
carry Sidewinctei air-to air 
missiles I nr ait dclei KV or 
camera pods for reconn;iissam c. 

Most tjj 11 n 1 Swedish air lorce’s 
remaining 105s are lieing 
m(idemised ic i extend tin-ir 
.seiviee lives to ai least 2,010, 


Saab 105 



Left: A huge Perspex canopy provides excellent 
visibility. Of value in the training role, this feature 
is also useful to the crew of the armed Sk 60C, 
seen here fitted with two ADEN gunpods. 


SU GOB 

Type: trainer and light nltack aircrrift 

Power plant; iwo 7.29-kN fl,64D-ib. thrust) 
Turdcmetra Aubraque lurbofans 

Maximum speed: 765 km/h (474 m.p.h,) ai 
6000 m {19,700 ft,) 

Climb rate: 1050 m/min [3,445 t.p.m.) 


In the late l$8Gs the SK 60s 
were fitted wiili neu' w ings 
and ejection sc:lt.v Slice lual 
modifications also enabled them 
to earn omi liigher-t> manoeuvre'*. 

An upgrade programme started 
in 199s to Fepkice (he origin;)] 
engines with 8. -n-kN i l r yot) lb. 
ihnisi) \\ illiams- Nolls H i i 
luibnfarr-. The mw pi iwnpLinl 
will make the airvrali qtiivirr and 
cask i to inaiiiUtin, as well as 
Linproviiig perlormaiuv. 



Left: This brightly 
coloured 
demonstrator 
shows off the 
105's agility. 
Sweden's ‘Team 
60 ' aerobatic 
team use the 
Sk 60 as their 
display aircraft. 


Service range: 1400 km (666 mi.) 

Sendee celling: 122x10™ (39,350 tt,} 

WeigMs: empty 25 10 kg (5,522 lb:): maximum 
Sake-ott 4500 kg {9,900 lb.) 


Armament: up So 700 kg 1 r ,540 lb.) of bombs, 
rackets and atr-lo-atr or air-to-ground missiles 
on six underline] hard points 


Dimensions: span 
length 
heigh) 
winy area 


9.50 m {31 ft. 2 in.) 
10.50 m(3Ml. 5 in,) 
2.70 m (8 ll 10 in.) 
m (I75ra.|. n.) 


1 ijc it " r i'j 11 1(] a) lack 
into 0 ! the Sk GOB 
wttb •] useful Sacltcal 
jfcconnaissarce 
;;apabdity, the Sk 6QC 
os?, an emended noae 
which houses a 
Fairchild KB- IS 
; kanommic camera 
util ils ;iv^!.:. .tl;cjil 
k ui windows, Thu 
lrutnrnj bmiinth Hut 

.1 horn ■ Bf • 

ntrn fed jsraaich unit 


Sk 60C 


Sk 60s serve with four squadrons of F5 and with 
5 divisionen of FI6 of the Swedish air force. 

All aircraft wear F5 unit identification, regardless 
of where they are based, since they are held 
in a central maintenance pool. 


Saab descried five eifeciiw 
seats 0! the 106 . In km r- 
sesi configurations, lhaae 
may be repfaood by 
1 jphgtetered seals or more 
bask; umls, suT-TT for use 
- wtfh parahhula and fescue 


Upwards- and 
dccwriWcirds -1 nr ?y 11 ig 
doors cover Hie 

v-arripsnmenl, 
Wilh both sets or 
doors open. the 
mqority of the engine’s 

ground level 


The large number on the iniE idfiniilies individual 
aircraft, while Ihe nose number idenlifies ihe unit. 
Dayglo palcber, on 1 ■ - ■ wing improve consp u ly. 



Saab oHginaSy planned a four-seal business jet 
version of the 105. An hough this never materialised, 
as a consequence Ihe cockpl s very spacious. 


Twin. hy*aJcsky'8ctusfled airbrakes are 
jncuntecl behind Ihe main Sanding gear doors. 
Onq is lilted op cdhar radp ol Ihe lower fuselage. 


Early lest lights showed thal exiensivo mdosign 
of I he engine iniakss and exhausts wtjs necessary. 
To accommodele Ihese major changes, ihe 
itfTderside ol Ihe wingroot had 10 be attsred. 

In adctlon. a greai deal of work was necessary 
to rectify early engine nelstHlify problems. 


Side-by-side two-seat training jets 


B CANADA!P GL-41 TUTOR: Another priwile venture design 
■ Inch resulted in considerable sales. M.m Tulrjr v;as .-idoptatl by 
he- Canadian Jomera and wos nlm exported to Malays:,] 



| CESSNA T-37;; Seveml hundred ?-37s were delivered to 
the USAF from 1957. A number of swctsfl were exported, 
Including 34 to Chilu 



■ BAG (HUNTING) JET PROVOST: I laving mlnpled \U | . • w . 

erigined Provost d«snjn la lurbo|e! powni r lurLtiryi was able to 
supply the RAF wilh its Standard primary |«l trainer. 


00 



COMBAT DATA 

ThrustW BBB B B BBi 


Sk 6tJB appL'Sirs le li>ck pmv^r wIm.-;! - coi^pared to ttie olher 
iwo vridely used Ijghi auatkyirainor airerali, The Saah mnnh-ns'?, 
performance ig, hpwp'yer, adequale and <t offers Itie increased 
reliabilily and safety ol Iwln-^nQined opsralKvns. 



T4.54kM 
(3.2&a lb. Thrust) 
Sk GOB 


15 .17 kM 
(3,413 lb. thrust) 
STHIKEMASTER ffik 88 


16.87 U. _ 
(3,795 lb. tin us t) 
L-39 ALBATHGSS 


ORDNANCE 


111.’ ■r.rinc ItlV r,. ;i 
wiy iwihlw.-qN 
,1Urmfl and ¥t 
tfwjfatae tTrjtnrj-lixJ h: 
a otirnf*{ira 1 rvMy IglM 
vmapai Infiri. Snata 
li3G vkirc 1 iLs ulmos! 

to mantfintju iNi 

lUS'f. poliHil^l in |nu 
ullack rose, however, 
by pravidiny 
CornioaUbrlrty with 
j 'Aide rarvja of 

5h:x-fq3, inckxJina 
guided rrfyssries. 


Sk SOB 
700 ki] 
iT.Wflll.) 


STBIXEMASTEfl Mk 88 
1.361 kg 
(2,434 Jb,} 


L-39 ALBATROSS 
1300 kg 

12,200 iM 


CUMB HATE 


In h carnpiirisan Ol 
u11■■ 11 Lj rdlOw the 

Sk 600 cannot 

i;nmfie1e wILh, llnj 
SiitkamaElar tw 
A(..ruL-19 f t Hrj 

dnrjrrtKJ /MltjeqiK’ 
wykno mpkicr.Tm.nt 
prograrnmn will 
provMfe ori 
tnpnwiXTient in 
poriormnrarjo, 

iiawi-'viir, nU i^.h'Iht 
>1 Diet otl it ,rn:rnll 

e aa oosi-eflectiw 
;jb Eire SX 6DB. 


STRIKED ASTER Mk 0B 
ISDOiwmln 
(5.24B F.p.mJ 



Z09 


I +4*f 




























Aviation Factfile: Modern Aircraft 


Saab 


J 35J Draken 

• Upgraded version • Highway fighter • Double-delta 





A. Sweden's 

neutral situation has ensured 
that alt its defence requirements are met without 
outside assistance. Here a pitot boards his 
aircraft on an air defence mission. 


D elays to the original schedule 
for delivery of the Draken’s 
replacement, the JAS 39 Gripen, 
led the Swedish air force to embark on an 
upgrade programme to keep two squadrons 
of J 35s operational until the Gripen was 
introduced. The aircraft selected were the best 
examples of the final air defence variant, the J 
35F. With improved avionics and two additional 
wing pylons, the resulting J 35J served with 
the air force’s 10 Wing alongside the Viggen. 


210 


PHOTO FILE 


Saab J 35J Draken 


‘Dragon trainer’ ► 

A development of the J 35A 
was the Sk 35C pilot trainer; 
the instructor sits in the rear. 

T Landing roll-out 

Reduction of the landing run 
is accomplished with a drag 
’chute and fusefage airbrakes. 




^ Air-to-air armament 

The large wing area allows for a varied stores option, 
which could include Sweden’s own AIM-9 Sidewinder 
derivative and, for longer range combat, the 
indigenous Rb 27 missile. 


▼ Draken overhaul 

As the Swedish aircraft were fitted 
with upgraded avionics an overall 
grey scheme was applied reflecting 
current camouflage trends. 




A Border patrol 

Austria received 24 aircraft during 1985. The 
war in former Yugoslavia ensured that they saw 
constant use patrolling Austria’s border against 
any violations. 


FACTS AND FIGURES 


Modifications to Lhe J 3GJ consist of two 
additional pylons under the intake ducts 
as well as improved avionics. 

V The undercarriage ol the J 35J is narrow 
enough to operate from Swedish roads. 

>■ The pilot of the Draken is seated in a 
reclined ejection seat as in the F-16. 


> Despite a cramped cockpit with old 
technofogy the Draken was a much 
sought after posting within the air ton;: 

>- The Austrian Air Force is the only curr-i <- 
operator of Drakens. 

>■ A few early variants of the Draken still ■ 
in Sweden for trials work. 


























































PROFILE 


COMBAT DATA 


THRUST 


At ingh altitude Ul« 
Dl.Ttl'^l t Cl LIT id 1l 

ho n ccrnJbkJ platform 
Imjcjus*? rjt Ihif 
'(i.uikinJ iJt-Jti' wirwj 

,, i■ 1 i. " 

wrltim Hie J' m<uli I 
Uroiighl rr'-JltjH! 
lii'i |i:i.-'I (’JjiillWJ 
Cciinpiiratt wrlh 
conltirriptifLiry 
jntJ.jFt If it: Lh-. 
f K j : : in'|M Ivin proved 
extremely icti;itjlt 


J 3S3 


IAI 


M IMAGE 


buM 


19.935 m 

iGS.Glffl fl | 


LlGliTHMfi 


1 6.0130 m 


F.MkG 


(53,131111 tl.| 


16 .son in 


Draken developments 

H J 3# DRAKEN: mi promote the Swedish military an serenr 
• furmatiun learn of lour Drnkt:i>H. called Hie Aero Delias’ wem 
Hl(ed with smoke Oil tanks and lines ?or formation aerobatics. 


■ J 3SF DRAKENt Known w the I ob. Iho Draken > prun:!! v 
role in Danish service was ground a!lack. Some airframes were 
fitted With a camera ntjg^ for day plloto-reconnarS:iance missions. 


■ d 35X£ DRAKEN: Finland mnrfihi-d its Dinkens to allow 
installation of two cannon, arid initial variants lacked ihe 
capability to carry I tie Fntcon missile 


i I I.' >' ■ I* Ill I!' !.■ ■ l.„. ’ . . . J 

Swedlsh-t^gigrvjd afterburner allowed up exceptional rhrusi 
rapidLuliJy, allliuLsyh it dHlrt’t DunipEirB wil!l She finEiSti twfn^NvgiTMd 
LiyhlniTir; iiinrai re srujii compsitwl wilii "iiomT modem designs 


The Nordic 
Dragon 


Right: The Austrinn air force chose the 
Draken instead of surplus Lightnings 
from the Saudi Arabian air force. 


Saab J 35J Draken 


wm — 

J 35J DflflHEN 
70.5t kN 

(17,660 lh. thrust) 

EEEEg 

Thr■ I lyyvapeii lias 
iHwriys | iliT4Jir*r 
emphasis on litu 

KUlLjid 1 I 1 , r li-illj.ll 

imcrnfl. tniglod 
n 11 ikitimdmp ■' i: 

skies againsl all 

ii l| 11,jcii.it!v tym 
ii';.:inr.pilj:Plr i !■’rr.'un 
The J35s ferry 
range whs 
■Cxfiullont WTien 
compared with 
France's Mirage or 
i lie Licjlilnirg, the 
J35 axudred. 


J 3SJ Draken 


Typ e: single-seal interceptor 


PawerpFant: oho 76.51-hN {17,66b-(b.-lhnjst) 

Volvo Ffygmoldf RM6G afterburning turbojet 


Maximum speed: over 2126 Km/h 
( 1 ,130 m.p.h ] at 10.975 m (36.000 ft) 


Initial climb rate: lo.soo m/min (34,500 f.p.m.) 


Range: 720 km (446 mi.) combat radrus w4b two 
drop tanks and two 4,54-kg (S.0D0-lb4 bombs 


Service ceiling: 1 0.095 m i'65.6D0 fi.j 


Weights: empty 8250 kg ft a. 150 lb.), maximum 
take- off 15,000 kg (33,000 lb.) 


Armament: one 3Q-mm cannon plus two 
Sidewinder and two Falcon air-to-air missiles 


Dimensions: *pan :j i'. ■ ::i 't « ■ 

length 1 5,35 nn (50 fl 4 In,) 

height 3.69 m (12 ft. 9 m ) 

wing area 49.20 rn (529 sq. ft) 


LIGHTNING 
F.Mk 6 
145.5 kN 

[16,730 lh. thrust) 


MIRAGE SOM 
70.02 kH 

(15,930 lb. thrust] 


A I IcaM fill .ill ik t?re 
st'kfcted i< the f 351 
upi^i.ulr. This invohvd 
splitting the airfraiiK in rwti The 
front section was rcl'imot to 

-.ill > for modification whik: rht* 

IL.M- purl ul flic airframe* w is 

. >vi Thai ill'll i>v FIT. 

I 'Mtu'inillv, the mo>i <>hvi <jus 
< HlTercncc U the extm mi.'wilt 

11 y1 1 in inM.iIku! mulvi li ol ilk 1 
1 1 Juki rd kin^ Mk in sij,s Tlu’>n unt 
I >i- iimi! h n ‘-■I foil !:n li'L 
Mi kk\ iiuli'i :m in jii llii^silrS, 
illfkN t■ i,!.’ lltc uii^Di.tl two wriiii 
im3 two liiM-hi-f pylons to In/ 
i/^L'tl loi iff) in lour liii’l i;mks, <if 
,i combination oi !'ul:I funks aiul 
twi Faldon uir-u^air missiles. 


c JihtT imp* hi, ml di:tn^*s 
involved improvements to ilk- 
am ralTs sonsom and sysitims. 

Now wiring was insctllcd, thu 
nular and infraov. I tracker 
uen s modeniiscd. and sniile 
adi.titinri.il cockpifi iiwmmunls 

wen il,;o inMalk-d. \e\K 

tnmsfwidens ani i H T’ 
sVMetns wtie lined f)ri^inaih 
: i\ en l he r Ii'm;/ iaic at I i IT >, v 
(\\ In >\a the edi- i t< h 
m aihed). I he rewnfketl am. tail 
weio Milyse. (Uently t*i\ ■ ‘n the new 
'J' stH3i\. Tlu.‘\ wen.' relLtmed Uj 
serx it e * >v('f a 5 wins mth [k-rii kJ 
starting in March h/Hc During 
stihsecjueni major (A'crlvauls. lhe\ 
uaav painted in a new iwo-lnne 


gitry colouf scheme* similar fo 
diii orn Iiiiany <>f the 
.Swedidi a?r Joicc a Viggcns 


This J 35J wears the colourful markings applied to 
the F10 display pilot’s aircraft. The creature displayed 
on the wings represents a dragon. Flying with the last 
Draken unit the design has proved a huge 


HfopilO the rjqr? qS I fir: Drakef 4 s 
corTipil was ?! wMjgfif-rafter position for 
S'.wclisfl ligfiler pilots, who were 
anrfv.vind by me airc.mlt’? m^nmnanco 


Opr.T.jlniy away 1-i kh conveti!*?. il ..il-nli 
fuqLW'rw tho Ornkan (q have a -noil landirkj 
run. Ths es aoc a mp fete d ijy slie addiiion of a 
efirag parachute tit tbs base of lfie rudder and 
upper and lower fuselage fTKXjnted airbrakes. 


A ■ "i, pi • AFirN a.n mim 

urjiaw-jik r: j jO'.it.. irweI in Beni 
a; If I yi.inl WifKJ ri ;dl wflr Kf 

ie i. fitiKiiy nccev^itiiH to 

ijrLi.il Kl JUWv < lljJ l 1 , 1 . 1 '. 

foWSGrv$d firwn 1h*> mli ikfc. 
by Ifvi natural {ilrfkw 
■ icrcrv. ii m .m lojirii' 


The J 35J is fitted with n modilied S71N frilra Rtid Seardi 
anti Track <_j \ck thi t isa J| ba® quango of alxjul 16 
iniios under normal conditions whirl i rurkos r a ufMr 
■ ■■nesyiou frtiki sopfjternonl lu Ihs tsdsr 


Tlie narrow [racked undOncarriago 
is d^rgnrsd 1 so allow -easy 
OpdralfOn from nlglway Sttjpa 


Hio ‘ctoubl&-d$ftg‘ design of the Draken wing 
■ -'.vs goad control at low speed Lowar spr ■ i 

i ! I in safely margin when landing qc 

lorward gp irqliofttl local iota;. 


J 3SJ Draken 
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Aviation Factfile: Modern Aircraft 


Saab 


Tp 100 & 340 AEW&C 

m Regional airliner • Airborne early warning • VIP transport 






W ith its strong stance of neutrality 
Sweden has found its airspace 
violated in the past by both 
NATO and Russian aircraft. Reluctant to 
purchase a foreign airborne early warning 
and control design, Saab undertook the 
conversion of a twin-turboprop regional 
airliner. The addition of numerous blisters 
and a roof-mounted fairing have seen the 
Saab 340 transformed into a highly capable 
aircraft for defending Sweden’s airspace. 


A Like its 
NATO equivalents, Sweden’s 
AEW&C aircraft have armed guards placed 
around the aircraft when making 
public appearances. 
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PHOTO FILE 


Saab Tp 10O & 340 AEW&C 



Fabulous flight deck ► 

Developed from a regional transport airliner, the 
flight deck of the Saab 340 is equipped with multi¬ 
function displays and advanced flight controls for 
the pilots , This considerably reduces crew fatigue 
on long-standing patrols. 


Executive model ► 

Designated the Tp 100, one example is opera fed from 
Stockholm-Tuliinge as part of Sweden’s Royal Flight. The aircraft 
wears a smart patriotic colour scheme and is suitably equipped 
internally. The aircraft is often used as a transport for 
government ministers attending meetings across Europe. 


4 Eye on the future 

Swedish defence officials had 
long been interested in providing 
their armed forces with a reliable 
command and control platform. 
The Saab 340 proved to be the 
ideal aircraft for the role. 


▼ Radar research 

With its complete radar fit installed, the Saab 340 
AEW&C entered operational service with Sweden’s 
Flygvapen in early 1995. 


4 Advanced 
avionics 

Using their Ericsson 
Erieye side-looking 
radar, operators 
can detect targets 
up to 300 km (200 
mi.) away. The 
operators arc also 
able to send 
information to 
orbiting friendly 
fighters on 
interception duty. 


FACTS AND FIGURES 


> The Saab 340 was originally developed in 
partnership with the American Fairchild 
aviation company. 

> At present, Sweden is the only customer 
for the AEW&C variant.. 

> In November 1985 Fairchild dropped out 
of the development of the aircraft. 


>■ The specialised radar-equipped Saab 
340 is dubbed the 340 AEW&C, as It hm 
a command and control rate. 

Sweden first flew the AEW&C variant on 
17 January 1994. 

> Possible future customers for the radai' 
variant include Australia. 








































Saab Tp 100 & 340 AEW&C 


PROFILE 


Sweden’s airborne 


watcher 


E wr conscious <>] uii borne 
lies pass. Sweek'li regular!) 
dispatched inkTccpu m- lu 
'.licphtrcl away inquisitive 
ni rubers. LcicatetJ within the 
heart of the Cold War arena, 

. % edish airspace was regular]) 
violated hv NATO and Wursaw 
i'.ict aiivrali. 

kt*S|><akitiig to tliese iievci- 
* casing intrusions. Sweden 
* li vie jprxI an .iir h Htv llmi w 
rqiiipiK-d with Jiglitns that could 
i rse in mi a standard highway '« ' 
intercept the high flying intruders 


network was an airborne 
command and control aircraft 
as insurance for ilu* future. 

Initially working in 
partnership with Fairchild of 
America, Saab had already 
developed a highly capable 
lurbtrpre ip airliner, \lier the 
withdrawal of American 
assiskmce the aircraft was 
i■ aianled 11 le Saab aJ. Quick 
In sr the hsf m 1 p< tlentsal in 
11 le dc ■sign, 11 it ■ Flyg\ a per i 
lie aine the IirM military 
rush am a h .h the aircfall. 



Left: Proving f/ie concept of 
the s/ctebvays-/oo/(/ng 
airborne radar was the 
responsibility of Fairchild 
Merlin. The aircraft wore a 
complex splinter-camouflage 
during its testing phase. 


radar (SLAR) ir. a canoe fairing 
above the fuselage, tfie Saab AtU 
AF.W&C as it is now known, has 
become a valuable a set within 
Sweden's defence strategy. 

i he aircraft c t jmpferer I its 
flight U'Sling phase m curly 
loop uttid five mejru examples 
w el c ddh ei feel tO the Sw edi:d i 
air force. 

< Tveiscas ulteicsl m the 5 iff 
AF\X\Si<. has been shown Iroin 


Right: Sweden chose 
to use an Ericsson 
Erieye side-looking 
radar mounted in a 
canoe fairing above 
the aircraft . This 
allowed the 
maximum amount of 
coverage without 
being obstructed by 
the fuselage. 



340B 

Type: twin-engined ViP transport/eirbornfl 
command and control aircraft 

Powerp]aril: two 1394 -kw < 1370 -hpJ General 
Electric CT 7 ' 9 E 3 turboprops 

Maximum cruising speed: 522 km/h 
{324 m.p.h.J 

Initial climb rate: bio m/min ( 2,000 i.p m.} 
Range: iao 7 km (id20 ml.) 

Service ceiling: 7620 m (25,000 ft.] 

Weights: operational empty 8036 kg 
(17,679 3b,)-: maximum taka-off 13,063 kg 
(28 J29 Jb,} 

ADcammodallon: two pilots and 6 b system* 
operators 

Dimensions: span 2114 m (70 ft. 4 in.} 

length 1 0.73 m (64 ft. 9 in.) 

height 6,07 m (22 ft. 5 ir*,} 

wing aiea 41,81 nr (450 sq. ft.) 


1 In mi's :i daw .’ids days a \ ear, 

A kev addition to ibcii command 


Equipped will 1 an Ihesson 
I neve side looking airborne 


Australia a It hough him orders 
have yet to be nvcivvJ 


340 AEW&C 


Equipped with a fuselage-mounted SLAR, the 
Saab 340 AEW&C is proving to be a highly capable 
command and control platform. At present the 
prototype remains on operational test duties. 


By positioning the radar in a canoe imm ■ \ 

[he Susfclagp. unrestDcted coverage Can be 
achieved. During toeing. lho prTeclion tango of I he 
Ericsson Erieye radar has been measured af over 
300 kin (200 mi.) against small airborne targets, 


TI its well equipped ITighl (took provides 
: 1 ■ ; :rnn ■; :d, 11 n -i i f., i I w( > f m* A hno nri! 
I.',- r F ' 1 • .III 1 Hr ! <\r. ll,ri n ,: ;1 I,.I "I i» 
-1 r 1'. .hi 1 *r..,1 m 1 laid 1 




Since ’l line prnvwI Id bo 
highly successful 1 hie * 
Swedish air lorce has placed 
■.in order lor five oxampkn of 
the Saab 340 AEW& 1 fliey 
w.i operate ifongsirte Saab 
Viggens and Gnppns, 






A door positioned on (he kurw.vd fuselage Tit© additional weight ot the radar equipment aid "to compensate For the aertxfynamic drag caused 

allows access Lo the (light deck. This is lifted not result In additional strengthening being required by the canoe fairing, additional FmleTs were ipisfailed 

with a small ser of integral steps. for ihe airframe of llw Saab 340 a: it*e rear of the fyaotoge 10 ease handling 


Sweden’s airborne warriors 


I JAS 39 GHIPEN: DaJsruliiig Sweden's U J 35 DftAKEN: FksI (lying in '955. ihe H SK 60: Used (nr both limning and attack I JA 37 VIGGEN: The ftackhone of Sweden's 

i mufratity, ihe Griped repre&ants tho now cubing unique wmg design of the Draken pave (he roles, the Saab 106, as it is more widely known, air defence system is Ihe Viggen wirich hus 

udge within (h& Flygvapen. a ifc raff an incredtble performance- ia abo operated by Austria. besn produced in a host of variants. 



LOW-COST WATCHERS 


UNITED STATES: The US Coast Guard operates a fleet 
Of aircraft under the designation of I iU-25 Guardians 
(pictured below). The aircraft, derived from the French 
Dassault Falcon 20, have been progressively upgraded 
to include an external SUXF1 mounted on the fuselage 
Civilian roles for the Guardian are concerned with drug- 
interdiction and pollution monitoring. 



BRAZIL: Unable to afford the expense of iarg* 
sophisticatad, radar control aircraft, many countries have 
opted for a low-cost alternative, Initially marketed as a 
'egic-nal civil airliner the EM EM 11 Sandeirante (below), 
now sports a large nose-mounted radar and -..u-d • 
hardpoinls. Wflh the addition of wingtip fuel tanks, 
mission endurance is increased to nine hours. 
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Aviation Factfile: Modern Aircraft 


Saab 


AJ/AJS 37 Viggen 

• Double-delta canard wing • Multi-role strike fighter 





■ t has been flying for nearly three decades, 
I but the Saab 37 Viggen remains one of the 
I most striking combat aircraft in the world. 
It is not just a fighter, it is a combat system 
built around one of the first of the modern 
‘canard’, or tail-first, designs. As an 
interceptor, a ground attacker, a maritime 
striker, a reconnaissance platform or a 
trainer, the Viggen is an amazing warplane 
which upholds Sweden’s tradition of 
independent, trailblazing aviation design. 


A The first ground-attack Viggen unit 
converted to the type at Satenas in 1971. 
The fighter variant entered service at 
Norrkoping in 1978, replacing the Draken. 
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PHOTO FILE 


Saab AJ/AJS 37 Viggen 



A Low-level strike 

Armed for the low-level strike 
role, these AJ 37s are equipped 
with free-fall bombs, BOZ self- 
protection jamming pods and 
chaff and flare dispensers. 


T Unique appearance 

The Viggen was the first modern fighter to be built 
with the now common ' canard' configuration, with 
control fins at the front of the airframe, pre-dating 
today's superfighters by two decades. 






A Ship killer 

The Rb 04 missile was once the 
main weapon of the AJS 37 (or 
anti-ship attacks. It is now 
obsolete and has been replaced 
by the highly lethal Rb 15 missile. 

Short take-off ► 

The Viggen has excellent short 
take-off capability which makes 
the type ideal for operating from 
temporary bases on motorways. 


A Chunky nose 

The classic profile of the Viggen gives 
an impression of strength and 
toughness. The cockpit area can 
withstand high-speed birdstrikes. 


A Clean cockpit 

The AJ 37 cockpit is a very 
well-equipped design, with 
Doppler navigation, radar 
warning, ECM and head- 
up display systems. 


FACTS AND FIGURES 


> An uneventful flight lest programme 
followed the Viggen's first flight on 
fi February 1967. 

> The Viggen carries about 600 kg of 
electronics gear in SO 'black boxes 1 . 

The Viggen fleet was grounded during 
1981 due to an engine fatigue problem. 


>- The SF 37 single-seat reconnaissnnee 
version, a replacement for the Draken, - 
flew on 21 May 1973. 

>■ The prototype Viggen two-seat trainer ■ 
to the sky on 2 July 1970. 

>■ Australia, Austria, Britain, India and 
Norway all considered Viggen purchase 













































Saab AJ/AJS 37 Viggen 


PROFILE 





COMBAT DATA 


MAXIMUM SPEED 


TAKE-OFF RUN 


LOW-LEVEL COMSAT RADIUS 


righting through tr>a 
Thick. reciaiml of at mb 
Mid forcoK u. liijTil^r 
luH CcJnsuntpiion ufi 
(UiWinlif.^lly. AIiItcjir jn thv 
y !|i.j'!iT lLkr-i :i tarry 1 j , ir^K.- >ii 
axcxiss □) ?rrflO km M.S6Q 
nil.) tMI a SSfikift mwsjQfi 
lluwn Qfiltfeky al low fowl 
iln mrHjti ii trill by ;i1 h.'jal 
tiO per lquI. Il (ran ■&! ti» 
■nr mi:*!! . Hr.7 :j : 

I he an Qffift 's comihat 
larisus ts ajdandecflO 
around 1000 km [Mm mi.). 


U37Y1&GEH 

3 DD hm I UP ink) 


▼r V 

T 


JASUAft CB.Mk T 

MU km (335 nii.|. 


MIE-27 
FLnfiEER-D’ 
c. AQO km 
(250 mi.] 


Fht- u's ;nirv ; si:V-viilean 

. 

L-nmafti"orjupi'>tKl 

nnstt 


Tin intaKea sra ot 
Jins fitted lype, as 
■:iii ns it ~'i ■ - ■ i r . t 
■i 111| -i ?- j ini inlhf: 
.sicj,ii i a\: 1 .1- • :** 


TW yifCU'i mi Vki jnjt? isi.i-i? Ii.hm .h ... Uu* extra 

Wt lh»y pfOVkta at low speed® l& rff&flt nplly doniun'.U.:'- : 1 -y t ■ 
Swedish superb s nuri-Uetd perlornuMic*. Its rtvate canetoo 
\.-A~ i' ri u Rimrt dislancu, but zra i>lmj»i v !! iiy ■ .iny iny ggrl al 
'.ymiDrji.J ihc=y ri«ud j rn.jim forii^r iunway. 


U 37 VIDGEH 

JIHJni 

11.31? tt) 


JAGUAR CR.Mh t 

S 0 O m (Z.SAB ft.) 


MIG -77 
Fta&GEn o' 
9SO m 

lb.ddq it.) 


Viggen anti-ship strike 


TARGET DETECTION: Tho Viggon's PS-37 
i attar can dotacl surface targets from at least 
SO km (30 mi.) - more than tOQ hit? |GD mi,) at 
altitude. Targel cfriln is fed lo the missilols 
guidance system before launch. 


LAUNCH PHASE 


The thunderbolt 
of Thor 


amir;tfc drih er\ ' >1 < ndiui: it 
One liundivd niul niiu At .0 ; . 

\\ i ir huill oul f >1 .( u >ul ViuHcn 
proilm ii'>n mn of 33 <f All 
IVUKJ in ing A| .Os have licen 
upgiadikll to \fS 'fT .sUlui:M‘d. 
iV»corporaunt; new avionics 
.nid \vt%i pruts. 


. I - II ■ r 

J 111. in'. Illl" A. I ii 
I. r. ' It I -• I |!. 

It ( .ill t ir I y 11* ,i I 
mnainiiKt CiO-imi 
Al H -N . iuu inn 


AJ 37 Viggen 


Type: 5,ingle*3eat aN*weather attack aircraft 


Powerplant: o! i 115 .7?-kN (?5.9fiU lb lhmsi) 
Volvo FlygmolOr RM3A lurbojel 


Maximum speed: Mach 2 or 2W km/h 
{1,317 m.p.h.) 


Combat radius: more than 1000 km (&QG mf) 


Service ceiling: ia,30n m (Eo.ooo m.) 


Weights: empty 11,300 kg {25.960 |b j; -loaded 
20.500 kg (45.100 lb.} 


INERTIAL GUIDANCE: The Rb 04 mlsyllcj and 
its nuccessar, Ih-a Rb 15, drops to approximutely 
20 m (6P fi,j <ihovt* the wator and files by tnortia! 
guildoritjo lo tho gsnaral torgot localio«, 


MID-COURSE PHASE 


V ij^grn is .i tin epicIltI kail in 
V M , In; myllu *U \, t!ir 
hammer < 'i tlu? gtxi Thor. 

\ ijAgt’tl iIk 1 i.hrvnTli i' like nior s 
uimmcr. a lethal weapon. \is 
piimaiy pmpusr is tn make an 
attack (m Su eden st> c<>st|v i kai 
am j^ivssoi’ will hvpass I Ins 
utsiumjirUy neutral naiitm. 

Tin- Vig^vn first appcaivd :l> 
\| .1 ‘ LO'iiLii J .mark .iip'ral: 
in I'Jb J ; mm lI k sun its 
aplk/.ir.im v was unusual >i n 
llw U'Vi iJliIm ai irv n iny. h mn 
'i.n.l a sent'i ip purpose Mic 


extta lift In an the I or w at (I- 
lutiulilt’d canard winys gi\ns 
ilk Viggen fine shpu-lk-lii 
I terlcjnnaikv. allowing ihc 
powerful tlnuhlc delta to 
Optralv from unprepared 
siiiTaivs, iru ludirtg roadways. 
This capability allows ihe 
Viii^cii loin' So Ik; dispejstxl 
arul hull leu tri I iiru!' of wa i 
fhe \ sggL-fi iin i )rps ii: 1 1l‘i I 
man ad\ aik ed leal : i's \\ hit 1 1 
I .i\, l i low hei -i mul* sLiiidai'tI, 
ii,. ntIii - a head-up 1 1i-.|day ,in<I 
a nav ig. ai all.a k compuier U >i 


Armament: 600Q hg {13,200 lb.) or ordnance 
irsfilLjcjing bombs, air-to-surlace or anii-ship 
missftos, air-to-air missiles. Bofors Tochet pods 
or 30-mm ADEN gun ports 


Dimensions: 


Spilri 

length 
height 
wing area 


10.60 fn (3511.} 
1 6.30 m 153 It; 
5.00 in {19 II.| 
■1G m (495 SO It |i 


The Viggen's cifian EMrlrnms. pov/arlLil Emglno- and eltlcidbC dtJ’l .1 
wciga make U one ol ihu Ici^iobC Jltuck lots currently m service. 
11 i'j LoriMckjraWy fuUnr Jiiari nF. : r rrvilennwrfir-fir> like Ih* 
Ar'^o-French nncJ ihe MiG- 27 , which wen? rJe^griorJ Jo 

r-srierm ilie same ulriKe rple 


I ho ffislmcllvi? splinter 
camoullag^ is appued lo most 
Viggen v&riantd. though I he JA 37 
H’ lh'M ': mv.v F i. nr I- - I :|niy 


11 ik Eiir'-snn P' ,J : s, T unFii i>; 

■ .'juaKic of Qpottnl mapplnfli. 
i ir r : i grow Hi rfjnging and 
ground pfoxinkty warning, 
find aval hag a limited ajr- 

. ii . ' .. 


TERMINAL PHASE 


F7 wing, consisting of three Attackflygdivisions of 
AJ 37 Viggens, was the first to receive the type in 
1972. The wing formerly included a JA 37 squadron. 


Saab knew that the Viggen had to be affordable, as effective 
as any potential opposition and built to cope with Swedish 
weather ; It also needed fo be simple to maintain, as al! 
Flygvapen ground crew are conscripts. 


' ire ii ie u qHack Vny !• r " - in 
uasily itfranliNobln a«ico they 
lack ihn 'kinkad 1 rudder 

11 ■- 1 ■ | to ih*:-. nr si i|H.-rttinly 

I l. « >i i i. 


The Viggen lias a tandem msbwyti^ej 
anrangflmGnt lo aRow operation Irnm rough 
surfaces, This conEguraiion gives go:» 
fwiriomiance wl'-en taxuog m si iryw. 


ACTIVE RADAR: Aa it QppniachM the 
target, Iho tnr&yla aclivali-s its OFtfrosad 
rAdar Onco if haa lockod orr, it dropa to 
ssa-sliwtiming icvul to *raura Uia( il 
strH*iiiS the hull. 


The canard fangptane is a 
!i;<od unil designed l.o 
generate mi , ngiabfy on 
■a*e-off, it has its own 
moving trailing-edge Hop 


AJ 37 Viggen 
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Aviation Factfile: Modern Aircraft 


Saab 


JAS 39 Gripen 

• High-tech multi-role lightweight • Sweden's 21st-century defender 



S aab’s JAS 39 Gripen is a sensational 
lighter - one of the best in the world. 
With its canard layout and delta wing, 
hi-tech features and ability to operate from 
short airfields, Sweden's new warplane is 
also as fast and manoeuvrable as any plane 
in its class. First flown on 9 December 1988, 
the Gripen (Griffin) bears comparison with 
any of the latest generation of advanced 
fighters built for the 21st century, keeping 
Saab at the forefront of fighter design. 


A Saab has tong been in the forefront of aviation 
development, and the Gripen is equipped with the 
best of everything, including the latest Martin- 
Baker ejection seats, seen testing here. 
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PHOTO RLE 



Saar JAS 39 Gripen 



With a centreline camera 
pod, the Gripen will also 
carry out low-level 
reconnaissance missions. 

Strike mission ► 

Armed with the Rb 75 and 
Rb 15 missiles and extra fuel 
tanks, the Gripen is perfectly 
equipped for a long-range 
anti-shipping mission. 





A Pilot’s-eye view 

The Gripen has a very 
advanced cockpit, featuring 
a head-up display and three 
multi-function screens. 



Unlike most of its 
competitors in the 
super-fighter stakes, the 
Gripen is powered by a 
single engine. Howavet. 
its small size and light 
weight mean that its 
performance does not 
suffer by comparison. 


▼ Dogfighter 

Armed with Sidewinder missiles and 
a powerful cannon, and not weighed 
down by underwing fuel tanks, the 
Gripen is a potent dogfighter. 




A Air defender 

Gripens will be armed with four 
advanced medium-range missiles 
and two Sidewinders. Equipped 
with the powerful PS-05 radar they 
should be able to intercept any 
bomber currently in service. 


I 


FACTS AND 

> Rollout of the first Gripen, on 26 April 
1987, marked Saab’s 50th anniversary. 

>■ Gripens have shown their ability to fly 
from airfields or roadways as short as 
800 m (2,625 ft.) in length. 

► Gripens will be produced at a rate of 20 to 
30 per year until at least the year 2015. 


FIGURES 

>- A milestone was reached on 21 Apni v 
when Gripens logged their 1,000th test 
flight. 

>- Sweden has been producing its own 
fighters since World War II, 

>- The first Gripen prototype was lost in a 
landing accident on 2 February 1989. 


























































Saab JAS 39 Gripen 


PROFILE 


Swedish superfighter 
for every mission 


T hr of 

Swirtlt’iVs n ire mil mtlu.siry 
is evident in ihis 
advanced, multi-role lighter 
which promises as much us unv 
warplane built in America, 
hurope or Russia. Thirty per cent 
smaller than art 1-10, the Saab 
AS V) (Aripcn is i bantamweight 
! >ut in aerial coml >at it will be a 
Mi|X.*rsiar. T)k' pilot has advanced 
avionics at his disposal arid is 
pushed through the stratosphere 
iv a Y<ilvn-Jmill vei'.sitin < >1 ihe 
fried and le.sied fioneial C.leciric 
I *1 (> i povs 

Fyen though the programme 
has been hampered by two 
sjX'eLacular aircraft losses - hxipi 
which the same pilot twice 


Blasting off from a runway, the 
Gripen sets off on pa fro/. Like 
previous Swedish jet fighters , the 
Gripen will often operate from 
remote semi-prepared strips. 

ejected success!ully - Lhc two- 
scat JAS S9b will soon join the 
gr< >u in, 1 ; I led ol (i iipt ms. 

t jripens have alreaclv siarled 
augntenting highly capahle 
Viggen^ in the Swedisli itif hirer'. 
In the pisss OjJd War 
mtemaiiimal climate the 
government in Stockholm is 
hoping lor export sales of litis 
superbh performing and very 
promising lightweight lighter 
which is available years before 
the 1 F 2000 or F-22. 









The Gripen has one of the 
smallest head-on profiles 
around. This is a useful 
combat asset, making the 
aircraft less easy to see or 
shoot down. 


JAS 39A Gripen 


Number ‘02’ was the first production JAS 39 
Gripen to be handed over to the Swedish air 
force in June 1993, when it flew to its new 
base at Satenas escorted by Saab Viggens. 


TF-e luseAiQtt is approximately 
30 net cent campxjsile malnrials. 

The structure proved to lx? far 
r.liongci Iti.u>. rfesig 1 'Ci s trad | nedieted 

vUm.'ii if was tested. The Gripen's 

tirl'manr.; san wiltistar-ct 9iy moauvres, 




The Gripen has large canuml 
r i s-s, which gmcmlh the airllnw 

i.Ofjf 'In* wih;-, . ir,: | gvi' i ti4i.si n :o,! 

Il >Vv :n ;■ ; I n l II ir MlJV1, iJxiity. 11 v 
al',: I , n;1 r: .in hi iO::; Wlmfi Plfiilanj 


TTiu utulln r rimu I or Ih pnutn m ijivns i 
gotxj (U.Hiil.wruiluxi >1 high ;c cd and lewd 
corrymr.f ciipdtnlLlv Mm wing faahJFK 
reiii'liiig-eilge il in-, tfnvnn tv,- Hie 
computerised I light utailiul system 


fs 


02 


1 Ik I’vv iriiin Ihu ; >r ■ C:oek|nt 
■ :| -i ■: S f, I irI pilrtK will 1i. IVW 
! gif!. 11 all ’r.ijrid VM JW in ; i ' 

i Jorjlighl, 


7 


At 


V. 'll 

- Vk 


The Ericsson PS 05 is a tight weight 
mulli-moda pul^-OOfxIlei r&dtfr 
ilusignod II; perform air scorch and 
iurCac:e-iiiii-ir,:k lurxaions 




(heGripen carries a 27-mm Mauser cannon under t J, m port 
centre fuarfags, The weapon is ateo used by I3ie Tornado. 


Power is prowded by u $ngte Vulvo HM 12 
turbofan. which is a icence-buill General 
Beclric F404. This rs same engine that 
jxjwrts the McDonnell Douglas F/A-tfl Hornet. 


Sweden’s tradition of aeronautical excellence 


■ Saab 21R: Based on a wartime 
lighter with 3 pusher propeller, the 
IR nf 1947 was the first jot designed 
md built m Sweden. 


| Saab 29; Flown in September 
T948, Ihe Tunnan was Ihe first swept 
wing fighter lo enter fange'scale 
production in Europe 


■ Saab 3 2z The Lansen of 1952 was 
an elegant iran^gnm design, 
contemporary with and comparable to 
tha vary capable Hawker Hunter 


| Saab 3& The prototype ol the 
'double-delta' Pmhen (few in 1955. K 
was to become one of Ihe world's first 
Mach 2-capable fighters. 


I Saab 37: lhu mull 1 -rote Vnggon of 
! 1 >c7 amicipaitxl by a quarter of a 
oanlury the current Erend for canard- 
winged combat jets. 





JAS 39 Gripen 

Type: single seal high-performance fighter 

PowerpEant: one 54.0-kN (12,150-lb. thrust) 
Volvo Flygniotbr RM12 lnrbofan (General 
Electric F4CM-GE-400); 90.49 KN {T8J 104b. 
thrust) with afterburning 

Maxi mum spited: 2T26 km/h (1,321 m.p.h.) al 
11,000 m (36,000 It.) 

Service ceiling: over 14.000 m (46.000 fl.j 

Wei gills: empty 6622 kg (14,600 lb.): loaded 
0300 kg <10,298 lb.) 

Armament: one 2?-mm Mauser BK27 cannon; 
two wingtip Ftb 74 (AIM-9L Sidewinder) or other 
air-to-air missiles; underwmq air-lo-ground or 
Saab Rb 15F anti-shipping' missiles 

Dimensions: spar B OO m (26 11 3 in,) 

length 14.10 m (4& ft, 3 in.) 

height 4.70 m (15 It. 5 in.) 

wing area (esl.) 60 nv (267 sq. ft,) 


COMBAT DATA 


MAXIMUM SPEED 


All me cumeiil ijen Titian dI fighlers oro suparsiinic wilh a similar 
■1:. n: -■.! ■..- . ' "'1 t.) -' ;j jj . of 

enemy aircraft as for away 33 posable from the area (hey ann 
Us' i .pi ;r - 11 j by 1 :. rap a 

arid handling, especially a: subsonic speeds. 


JAS 33 BfllPIN 2126 kn/h ( 1.321 
EF 2U0Q 2126 JuHiti (>,3213 m.p.hg 

RAFALE zlJSkm.'ii [i ,320 m.p.h. 



ENGINE POWER 


Tfh! (jripHri is unusual " buirHi piimrretf by a single engnnis. Belli 
its Europoan rvnls .ho puwr^-d by two cqmimnl and advanced- 
(Jusigp (Mwtnplanla, dolivCfTMig a :jieni dual mme (finjst iri loi»J 

... nrc lanjtir. r.iMvus- .mm.ifl and the Gr fjun’s periormai 

does not r a LiHe*r by orHnpEwison 


1 JAS 39 ♦ 

i . > GRIPEN 

mRjbi 11 Volvo i k 

W rurhofan 

■ delivering II 

80.49 KN IT 


f x Volvo 
turlqof3n 
delivering 
‘0.49 KN 
(18,110 IhJ of 
IhrusI with 
afterburning 


EF 2000 B 

t RAFALE 

( 2 x Eurajel lAjJfl 

2 x SHECMA 

turbolans 

turt iifaris 

delivering 

dehvTfing 

180.20 kN 

174.07 kN 

(40,545 ID.) of 

(39,IK ll> ) 

IhrusI wilh 

ol Ifmjst with 

alterburning 

aflBTboming 


BOMBLOAO 


The Gripen weis designed fnom this oulsei as & inulli tdD airmtih 
,ii :: , iithf uji]ii nincfr lu*:* oowarful lhan its nvute, d is CQpahki al 
q i i. • ,i v.-. •.!■■■ i • :. ■ i C 1 : : j i - ■ y 

anti-ship mlssAes. guided etr-ta-aurf** nWsalles, bombs, guid«t 
bombs, ckivter bombs and tmguided liigh-e^lLXiivr.’ air 1<i - 
i>urfFH'i> mckols 


JAS 39 GRIPEN 
G50fl kq (14,330 lb.) nl 
alf-to-suriace munitions 


EF 2000 

6500 kn (14.330 lb.) Ol 
alr-lo-surfaee munitions 


RAFALE 

6000 kg (13,228 1b,} 01 
air-lo-surlace munllions 
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Aviation Factfile: Modern Aircraft 


SEPECAT 


Jaguar GR.Mk 1/GR.Mk IB 

• Anglo-French single-seat attack aircraft • Gulf War veteran 



O ne of the early successes of 
Anglo-French collaboration, 
the Jaguar fighter-bomber has 
been a mainstay of the RAF’s first-line 
squadrons over the last three decades. 
With improved weaponry and avionics 
the Jaguar has developed into a 
useful tactical ground-attack and 
reconnaissance aircraft, despite a 
modest performance compared to 
some of its contemporaries. 


A it was thought that the Jaguar 
was in the twilight of its career when both 
French and RAF aircraft were sent to the 
Guff to participate in Operation Desert 
Storm. Since then a new RAF version, the 
GR.Mk 18, has entered service equipped 
with the TIALD imaging and laser pod. 


PHOTO FILE 




SEPECAT Jaguar GR.Mk 1/GR.Mk 111 


B-24 bombload ► 

This GR.Mk 1 carries eight 454-kg (1.000-lb.) bombs, 
equivalent to the 
tonnage carried 
by a wartime El- 
24 Liberator 
bomber. A more 
normal load includes 
chaff and flare pods, 
fuel tanks and 
a pair of infra¬ 
red missiles. 


Multi-role aircraft ► 

When originally delivered 
to the RAF, Jaguars 
were tasked with nuclear 
strike, reconnaissance and 
conventional attack. Only the 
latter role is still performed. 


^ The ‘front office’ 

This pilot’s eye view of a single- 
seater's cockpit shows that it is 
fairly typical of a jet fighter- 
bomber of the 1970s. 



A Motorway take-off 

Demonstrating its ability to operate from dispersed sites, this Jaguar 
lifts off from a stretch of motorway with a load of cluster bombs. 


▼ T.Mk 2 two-seater 

The two-seat conversion 
trainer version of the GR.Mk 1 
features a longer nose with the 
crew seated in tandem under 
separate canopies. 



FACTS AND FIGURES 


V During the Cold War there were up to five 
RAF 'Jag' squadrons in Germany, the 
theoretical 'front tine 1 in a major conflict. 

>- A Jaguar was once accidentally shot 
down by an RAF Phantom in Germany. 

>■ Jaguars in the Gulf were armed with iron 
bombs, cluster bombs and rockets. 


> During Operation Desert Storm, 12 RAF 
Jaguars flew 618 war sorties during 
January and February 1991* 

>• The home base of the RAF's Jaguars is 
RAF Coltishall, home to three squadrons, 

>• An RAF Jaguar once survived a high-speed 
wire strike at an altitude of just 10 m (33 ft)- 







































PROFILE 


The RAF’s feline 
mud-mover 



T hioxx jnu ;i J;im Ii^htcr- 
Ik>iii.Ixt rhi'au^h 
nunimuim at nielli, 

wjihnut r.itiar atniK- and 

unaided by a 11:1 victor max 
M..vm Li ivajX' tor disaster. but 
this is whirl RAF Jaguar pilots 
klo on a tv^Liljj basis. i1ie\ 

kn<m thtfj^iuir, with fritM'** 

1111141 ds yoais < >! service Ix hnul 
it. ts a irkii ami EoMctt wrapt>‘i 
th.il xx ill ru ii lei ills) n dnxxn. 

\\ hni i ounr lo a real 
war .siiiuiion In ihr c mil in 199l. 
I lir la-iui 'lioxx i-d 'Ii. i it xx.is 
.al ik- a > I lx misfit ms as xx ell 


lis m mx urivr.rii that afr 
o fiv idcrably ytnijijiet 

A F-'iam rt Prilis!) project, the 
ivsulf ol eollaborc.il ion betwetm 
file British Am aali Corporation 
f noxx British Aerospace) and 
1 Tissaull-Biv^uet. the SK1TX..AT 
jaguar was first flown on 

: • ''k'i i:-; i ■ jI )c a ■ a sii n v , ■ 

st mi mack .liieiati xx all limited 
nll-xvt ,u ii r tapaf)ihrv. Ii xx a> 
intended lo serve both the 
Arrnee tie I Air am I rise K \l 
ihe I n. ik Ii la.miar A entered 
set\fite Ins! in May l i r\£. 

Tile KAI' ti»ik delivery i il us 


[ifst CR.Mk . ui Max' 39“/x 
A well-et|uipp“(! Mtlieal strike- 
lighter, its equipment included an 
inemai navi^aiiun system. ;.i head- 
np display and laser rangefinder 
Tumi IW3 nnvigaiitm upwind"- 
resulted In die CdCMk l A. Some 
xx eta- able to |Kafomi .x secondan 
ivef miiais-saiHV n lie. 

The (iH.Mk IB; ail 'xx. --seal 
l Mk 2B xx eu i; iln jJlliVt I ft i 
IWT equipped with the 

FIAiD(Thermal inuuuuj 
and I . ■ i l)esii>n:Lii(m 1 t a rI 
This .1 Ih *\\ X ,i |f|git:ti h> drlna-i 
its csxxri lasei guided xxrjpivns. 


Jaguar GR.Mk 1A 


X2364 ‘Sadman’ was one of a detachment of Jaguars 
from the RAF Coltishall Jaguar Wing based at 
Muharraq, Bahrain, and one of two RAF 'Jags’ that 
flew 47 missions each in the Gulf during 1991. 


Hass on was a feature ei RAT aperafi during 
sin - Giiir cunfiii p bxr. em: h■.i‘i i> -. 

i turn in Jr. j« a imHi:i t uLlitl 

i I i I lie iioiuli -lyniml:; is tow ihn 


j ikn Iho RAF Tmrtttfjo bombers and 

Buccaneers in the Quit. Jegudra were t 

m a temporary 'desert pmfc' camoi if 


The Jaguar is unusual in being able ;< < .mv i 
pat oi air-to-air missiles on chewing pyiora 
RAf Jiiguara us* - : AIM-fJ SuJnwirifJuri; 





Jaguar ground attack 

N THE GULF AND BEYOND: 

Typical ordnance loads during the 
1 iull War included genera)-purpose 

■on uombs c luster bombs .md 

nckel pods. Since Ihcn His? RAF fins 
• ■quipped a number of single- and 
two- seat Jaguars with Ihe TTALD pod 
which was uaed briefly by Tornados 
lilnng Operation Desert Storm, 
rihis allows Jaguars to deliver highly 
accurate taser-gulded rnunjtions 
■ xutononnoiiisly as well as la 
illuminate" targets lor other aircraft, 


2 PRECISION GUIDANCE: i 

homes in an tve ftnumo ol Jhs 
nettecteiJ light for pinpoint accuracy. 





TIALD ATTACK: The attacking Jaguar illuminates 1 
the target wifK a lasei beam, the reflected light 
forming a cone-shaped 'bucket 7 inlo which the 
laser-guided bomb £LGB) i& dropped 


SEPECAT Jaguar GR.Mk 1/GR.Mk IB 



Jaguars are fitted with a 
refracfa£>/e inf tight- 
refuelling probe which 
greatly increases their 
range capability. 

Jaguars warn Ihw irst RAF 
attack a»reraII sum u> the 
GulT alter the Iraqi 
invasion of Kuwait. 



RAF atrcmfl lira 
oquippod win ’jefO’ 
s^'fiV o-r.ckan scats 
These can be used 
et Tero heigiiE' and 
- ; • •: . 


XZ36-; ir* ; 11 mud tur i 

Ivrv i ’ -rl in .i- Wld: 
four 454 kft(T,OWMb.l 
bomba, a pamming r <* ui 
un'i.*i |he |>.»rt wing, a 
ciuii dlspanaer mmooi 
l l ie slaitHUortt and 
AIM" i«iisMli M i I:'r 
saIf ifuluncu. 


The fin raiung 
contains a Tartar - 
warning rEcetver 
Which warns the 
piol vxrtx?n Ivj is 
‘ilijirsnaled' by 
eneeny radar 




Gonfruing ttxe Rolls Royce iradJltan 
qi naming its engimw after nvars, 
Ihe Jaguars Angte 1-rLHicn Rqlls- 
RoycefTurbame«i AdOkir imbofans 
are named atter a tivhi m l-ri'-.i r 


CRV-7 ROCKETS IN THE GULF; ‘ i it xva 

decided that al Licks would i:- uiju-.i at 
nifirimm rather IhLsn sow ievul 'snrch 
dnarigoa wejxi ‘ ia the fyp® - if w 
used- 



MACH 4 SPEED: The CRV-7 rockm fired (ram a 240-Kg 
(530-lb.) 19-lube pod, b a cc urate up to EODG m (19,635 ft,). 


Jaguar GR.Mk 1A 

Type: sjngle-seat aliack bomber 

P&wfirplant: two 35 77-kN (S,J4B-lb, thrust) 
HoHs-Royce^ Tucbomeca Adour Mk 1D4 
afterburning lurboffms 

Maximum speed: M anh I 5 or 1690 krrkh 
(1,050 m.p.h ) a\ altitude 

Combat radius: 652 km (529 iw.p.hj on internal 
fuel 

Sertflce ceiling: 14.020 m (40,000 ft,) 

Weights: empty r000 kg (15,432 IbJ: maximum 
take-oh 15,442 kg f34.G44 lb.) 

Armament: two 30-mm ADEN cannon plus 
prauision foi Kvd AIM 9L Sirfoxyindar an-Jo^gif 
missiles on overwing pylons, plus up to 4&-3^i kg 
19,990 llv) ol underwit si&rea on live pylons 

Dimensions: span 0.69 m (2B It, 6 in.) 

.length 15.52 m [501;. H in.) 
height 4.92 m (16 ft. 2 in.) 
Wing area 24. IB m 1200 sq. ft.) 


COMBAT DATA 


MAXIMUM SPEED 


F« ground mi nek . i n i .?, m (tpMK i. : i > oi ir fd levd la lur rnoni 
importani inan Bh^olutg m.Tiamum speed. AH three aircraft 
liave iiii'ilnr peifurmani'j? j‘ lownr 

JAGUAR GR.Mk 1A ) 

(lOSOm.p.ll.f J 

MiG-27K FL0GGER-D' 1885 km/h jl.fjl m.p.h.) ’ 

F-1 1700 km/k (1,05S m.p.ii.) j 


ARMAMENT 


Fha J&giiair ii: .in okciMIchI nElnck aircrafl with I Ik? .ilKlily Ju ULBry a 
‘ 1 1 !,. , -ffl I ,f-,l, . , !■ I ■ ■ ■ ■ ■■ -iy 

(onllory. I ho F-1 cnrrk» lor ki3s (han Uio MKT7F or tho Jaguar. 



JAGUAR GR.Mk 1A MIG-27K 'FLOGGER-D' 
2 x 30-mm cannon 1 x 30-mm cannon 
4534 kg (10,000 lb.) 4000 kg (8,800 lb.) 


COMBAT R ADIUS 


Wrih ii tyfi.cn: 
Ejorntm-Ksii the 
Jqguiw cjirr sinks 
daei'.Bf lnlr> v 

lurnMv lh f n (hl > 

K4iL : i-?V ui Hie- 
F 1 Tins 
cjipiihlllty wew 
shown ioikmxJ 
t in Iho 

Hull War wjiun 
RAF [Bid French 
JagsiJifSi niiackfld 
tpirgcts 
iraiUe Iraq. 


F-1 

1 x 20-mm cannon 
2721 kg (6.000 lb.) 


JAGUAR flft.Mk i 
052 km 
|j?i) ml. |i 



F-1 

555 km (345 mi.) 


























Aviation Factfile: Modern Aircraft 


Shenyang 


J-6 ‘Farmer’ 

• MiG-19 copy • Built in huge numbers • 40-year-old design 







C hinese production of the Soviet 
MiG-19 began at Shenyang and 
Nanchang in the late 1950s. The first 
aircraft actually to fly were assembled from 
Soviet parts. The first true Chinese-built J-6 
followed in September 1959, with series 
production beginning soon after. The 
original J-6 was a copy of the MiG-19P 
all-weather fighter, but in 1961 production 
switched to the MiG-19S day-fighter variant. 
This variant has been widely exported. 


^ Although it 
appears to be little more than a copy 
of the Mikoyan-Gurevich MiG-19, the Shenyang 
J-6 has single-handedly helped to establish China 
as a major producer of military aircraft. 
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PHOTO FILE 


Shenyang J-6 


‘Farmer’ 


Sales success ► 

China saw the potential of the 
MiG-19 and was able to offer the 
aircraft at an unbelievably low 
price to other countries. Even 
more attractive is its simplicity 
and abundant spares situation. 




<4 Longevity 

Even today, large numbers of fhts 
40-year-old design are in service. 

▼ J-6 Xin 

The word xin, meaning 'new', is 
applied to an upgraded variant 
with an air-intercept radar. 



▼ Sub-continent Shenyangs 

Pakistan was the first nation 
outside China to receive the 
F-6. Deliveries commenced 
shortly after the 1971 conflict 
with India . 


rime warp ► 

Looking like a Frontal Aviation base in the 1950s, 
this scene actually dates from the 1980s . The 
Chinese pilots are even wearing leather helmets. 


FACTS AND FIGURES 


> All Pakistani air force F-6s have been 
retrofitted with British Martin-Baker 
ejection seats for better safety. 

> The ground attack A-5 f an tan is based 
on a heavily modified F’6 airframe. 

If- Production of the J-6 was disrupted by 
the Cultural Revolution in the late 1960s. 


► F-6s have been exported to Pakistan 
Egypt, Vietnam, Bangladesh, Cuba, 
Tanzania and Somalia among others. 

> In Chinese service the aircraft fulfils 
fighter, attack and reconnaissance role: 

>■ Nearly 5000 J-6s were produced, moi 
than double the number of MiG-i9s 





















































Shenyang J-6 ‘Farmer 


PROFILE 


China’s flying 
time capsule 


D uring The, 1 MXiiis. in 

addlttc >11 K i i Im j ■'! ii^hiL'i' 
Shenyang pi hT v w! :i 
JJ-h twp seal trainer and c*cn n 
fLvonnaissaTite ;hivm i known 
;t.s lhc j Z(s. I jq.scd nn tile 
MKl-IOR. The uvn-scatcT h:is 
iK’on exported :ih I hr FT-ft in 
Huuglndesh. Nnrlh Korea,. 

V inhum and Zambia, 

AJtlii nigh die I 6 became I hr 
liin<Lard [i"lih t ul ihe ( hiivse 
air it >t'i <-* tn an -'Hid. ihe tInllm 1 

KevulilThjn nl I ‘ ir lair TJftt)* 
badly iuim|KTi'tl produclkio 
■V* ,i rcMill. i WilN 1 I'xTuiV 


FT-6 ‘Farmer’ 


One of the many nations to purchase F-6s was Egypt. 
For conversion training on to single-seat F-6s, FT-6 
trainers were also acquired. A small number of them 
were rumoured still to be active in the mid-1990s. 


in common wilh early MiKfjyari 1 i 
;■ -l Ircjnieh;, if I 6 le.Vui-:. ,i Lwqe 
. i lie ,,i in. rnoui - ■ *i thi imak* 
lilts i:. conigorfHi 1 (H iTKne «tfix;nvoan 

I Ii . M-r twin Mr I n 


file Hrsl new model w;is 
ddivrrcd I Jrd'-gi;Mri I J-nl 11 ii 
was ,i high spec?cl ila\ fighter 
willi cropped wings mid more 
powerful engines, 

T l■ | -U: \va > an improved 
\ r: -'u >ii < >1 the ba.sk - I-ft and 
featured. among other things, a 
iX'tiK aird hrake pui.K Imlr. 

China > Cui/.hou laclnry used 
This valiant as ihr ba.si.s Ini ihe 
all weuthet J i-\. 11 hits ;i i- tvjsctI 
ikw profile willi a new radar 
and eai i ies FJ.-d mivTlek 

A.s K iis, | bs wav exported 
in m'\ c. 1 a I . i min lies, inch u ling 



Above: Some ex-Pakistani F-6s 
were transferred to the Bangladesh 
Defence Force Air Wing. By 1994 
only a handful were still flying. 

Albania, 1-gyps Iran. haq. 
kakisian. Somalia, and Tan/:m;.i. 
as well a.s the I cam cimnlries 
aJivadv Ihled a> cusiomerx lor 
th* I I ft. Pakistan bought 120 
F-6? and subset[iieiulv modified 
iheni >vill» mavinnie - v 
Sidewinder missile* and a luige 
t uc) Lank under i hr fuselage 


Poweiplant: two 91 sa KM (7,i7o-ib.-ihruat) 
Ummindj (LM) Wopen-6 affistiiirnlng turbajats 

Maximum speed: 1540 km/h (355 rri.p.h.) 

Initial dfrnh rate: 9145 m/min (3Q.OGO i.p-m ) 

Com bat radius: &B5 km (425 mi.j 

Range: 1 393 km (SB? me) 

Service ceiling: 17,900 m [58,700 ft.) 

Weights: empty 5760 kg (12.672 lb.); maximum 
take-off 10.000 kg (22,000 lb.) feat) 

Armament: ihiee 3D-mm cannon 


Dimensions: 


Above: Most ‘Farmers’ op era fed by the Pakistan air force 
wear this two-tone grey camouflage, though others sport 
an air-defence grey scheme or remain unpainted. 


A Til almost roPOr -31 cjii.pl 
canopy profile identiliag [he 
two-seal 'Famtef'. The ivvtn 
Shenyang Gtcctjon seals ore* 
woefully ouiclossed and are 
irif'^nlial high up, requiring 

.Ms 10 wear old style: 

ItHiiher Plying helmets instead 
of modern 'bona dnenas'. 


Ml i:i>i■ I. - 1 , iri a?, willi rin? liylite* 
variant, liv lwo-seaior cs kinger, 
wiin i hisetage plug m H-i ' n- ia ■: 
in j lorward c f the wiegs. T>>f? rear 
oockpil is Uied in placo ol □ luel 
coil, and n an fifSort In reside fuel 
capacity lha wing root caniyjn 
i-^eted and arAlitianal imkn 
Bubeiltutad. i m end fnbh ors 

exuiifJl I w till h ir HI I A I ill •: |I' 


Ltuge low-fixjurifed slabillssrs wene lllt^l la ih'- 
MiG- 19 irtsloarJ ol W\l fugfi-nKkink.'d nr i 1 . ■ vn mi il:; 
pretleoesseis. Tne enure nmr i: .-ii:U , in mow v\ .i - I 
down A small tafjrvg ul vm tvi>^i ,i in< : ?m rvMises ihe 
i^elooaled breko paradiute. 



Based on the afrrmme ol tne 
enhanced J r 6G fighter variant, 
me trainer s *nprov*?rneni£ 
ndi.rffl nasewlioei braking 

and tirbeteds tyras 


Conceived efurtne Hie 1950s.. Hie FT-6 suffers 4 rnnn me 
inadequate rfinga th«at piagites all Jets ailing Irom this panc-d 
On most eoiies efrop talks are ruled under 1 the wings. 


IW . on Wi' i.i "uiixijels power 
lha FT-6 variant. They a«e jared at 
31,08 kM (7.17[J in. ihn ist) vv^lh 
nltarbumrng and by modern sttiodards 
ere exinanoly crude and luei thirdly. 


Indigenous combat jets of the People's Republic 


■ NANCHANG 0-5 'FANTAN'; nnsai nn the air*nine al the 
»i. Ihit: i ii(il:i iMfoi'l ground attack akcrult features ;i r^myigned 
noaa housing an attach radar, and smell fuselage Jir Eiitakas. 


| SHENYANG J-SII ' FINBACK-B': Dewdaped In canjuncLon 
wrth Crurnrnuh Aeiospaco, ihri umivis.rig aircratl was cant ailed, 
alter the Tiananmen Square massacre ol 1989. 


■ GUIZHOU JJ-T/FT-7: Exf-rnaily idenlical In Soviet'-built 
MiG 21UMi, i.omplulv wilh bulged iforsal spine and hrootl fih. 
thesa aircraft serve as fid van cad trainers wilh (he PLA AF. 



^ > ► 



‘-*sr 



span 9.20 m (30 It. 2 in.) 

length M.90 ni (48 II. TO in.J 
height 3.88 m (1? ft. 9 ip.) 
wing area 25 tn (269 sq. ft.) 


COMBAT DATA 


Among ihra 19&i0a genwaittui supt)PSA>llo tigtilers 5l.iH in werksa. 
Ihe I -j Is not jjailicwlaily powerful* especially cansidwing that M i 
ixJWtJfOd by w;q hfi«vy lurbi >)■!!:> The 'iighlly later MiG 2 1 I’.ud 
modi gr&atet performance despile havirtg loss thrust. 


63.76 kN (14.340 lb. Ihrud) 


60.57 kN (13.625 lb. thrust) 


70.28 kN (15.810 lb. Ihrust} 


MIG-21 PFM FISHBEO-F 


F-104G STflflFIGHTFH 


MAXIMUM SPEED 


LvflM 1 oU.i’>. I lie'..lily -jiii.H:-- .mu. Ilghli' 1 -. mm. in -mitjnii II v 

htni-perfomiiiiq rfiunw R ever bull), oliiiough ibtfSbriighitv 
mgtithT by pw Iximfling. The I ii mhurv. Uil* tfVjelienL 
periarmanco ol Hie Mid 1 ;l IhiI Is a lar mm capable macNrw) 

|H0 llfltfl ^ 


f 4 f ABM Ml 


IffiSm.p.h.) 


Mie-21 PFM FJSHBED F 

lAMfHUnit 2m krr.-l! [1,450 m. p M ■ f 



liWJtH 


drawbacks i]f I tie 
J/F-Goro mjmflKWis. 
osp.y.kllly rflnrjn 

■ ■if*. I ^il l liirbnji'slr. 
n.ivn homMiduiiS 
hutl cofisuunplwli 
I (l ■- --ii.- i"" 

--111 !l V! : y i.i !.:|. 
i*vr-ii will i drop 
Intiks lUtfxt 
Paki-jMini if.ii.Msm-, 
.iir_> oornetiowfi fitt^rt 
with iin nddrlKuml 
canroirrml jyivk 
LHldrf flM! lUfllHKJF- 

in en eflpn tn 

o*JenHj wirfuTiiMico 


MHF21 I’FM 
‘M5HBL0-F 
H7Q km 
(911 mi.| 


A 

F t FJWIWtfl' 

F‘10411 1390 kill 

STARFIGHTEfl fttfinri.) 

1200 km (744 ml.) 
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Aviation Factfile: Modern Aircraft 


Shenyang 


J-8 ‘Finback’ 

• Interceptor • Ten-year test programme • MiG-21 development 





F irst flown in June 1984, the F-8II 
was a development of the original 
Shenyang J-8, which had flown for 
the first time nearly 15 years earlier. 
Where the earlier aircraft had a 
configuration similar to that of the MiG- 
21, the F-8II has fuselage-side air intakes 
like those of the MiG-23 for its twin 
turbojets. It retains the J-8’s combination 
of delta wings and sharply swept tailfin, 
but adds a folding fin below the tail. 


imposed reliance on indigenous 
products has often ted to problems in its 
aviation industry. The J-8 is no exception, 
and its development is in serious doubt. 
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Shenyang J-8 ‘Finback’ 









▼ Missiles from abroad 

In 1987 Grumman received a 
contract to upgrade the avionics 
and missiles for the J-8. Political 
events prevented this contract 
from being completed , at great 
technological cost to China. 


A A big fighter 

Based loosely on the MiG-21 ‘Fishbed\ the J-8 ' Finback ’ is 
a considerably larger machine. 


^ Future ‘Finbacks’ 

An improved version of the J-8 wm 
developed as the J-8II 'Finback-B'. 
incorporating upgraded avionics 
and more powetiut engines. 


Chinese counterfeit ► 

When viewing the aircraft , features of the MiG-21 
and MiG-23 became apparent. They are the result 
of the inventive nature of the Chinese aviation 
industry ; and the acquisition of different Soviet 
fighters from various sources. 


Familiar lines ► 

A wing plan similar to the 
MiG-21's is evident in this view 
of a J-8 ‘Finback " seen 
participating in a Chinese 
Armed Forces Air Display. 




FACTS AND FIGURES 


> The J-fl originated from a 1964 P|_A 
requirement for a fighter with superior 
performance to that of the MiG-21. 

>■ In its configuration the J-8 'Finback 1 is 
described as a scaled-up MiG-21. 

> Two prototypes were delivered, the first 
of which flew on 5 July 1969. 


>- Flight testing of the J-B 'Finback 1 last? 
10 years, because of various political 
interruptions to its development. 

> An improved atl-weather variant is 
equipped with an SR-4 radar. 

>■ The improved ‘Finback-B’ first flew on 
12 June 1984. 



















































Shenyang J-8 ‘Finback 


PROFILE 


China on 
its own 

C title mined ’Fini uk k~lV h\ 

XATt) :Incl ui iglntillv 
known as the | SUj the 
l -KTl Joes not seem Lo have 
nk'ivd Chinese jii Soree sen ice. 
As ,l result the I that replaces I 
in the designatiun of expert 
\enions u\ fightt-TS hu.s hcoimv 
slainlard 

W'il * side intakes iiuslead < t( 
(he nuse intake i>l 11 u* | B, the I - 
Hl I lias I't.Knil ini a uuic.ii int n'e 
>. ,L|SahU‘ mi Ln. ('Ujinjj.es h ? 
r\\n HI \ ei mi ms u n I Util' (he 


\ planned ilevelnpiiteni using 
l -S a\ it ink in a programme 

called J\'.u v Pearl ms hailed 
alter llie 1 dUy Tiananmen square 
massjccTe in Beijing. 11 rider a 

tonli.K'l a wan let I in 19B7 

Cmmman had been wnrktng n> 

i« iU'j!.'. iK a wi mi ill 11 | ihe ! I (Vs 
r,u -‘ i 'iu; \\ iEh t illier ilev. 
sysleilis.. Ehe airt i ajl » ■ l iJ l E ;jksu 
I lave had a lull iije t :mi ipv and 
: \i:Sc-r it .in ejetla HU seal 
is l i i sti, wi nk t iti life fighter 
did [ini slop, arid Shenyang went 



Left: No air force outside 
China operates the J-Q. The 
recent purchase of Su-27 
‘ Flankers’ has placed the 
future of the fighter in 
serious doubt. 


J-S finback 5 

Type: smgte-seal intercepTor 

pGwerpkmt: two 65,9Q*kN (14,525-lb.-thrust) 
Liyfnig (L MGj Wopen-l3A II turbojets with 
afterburner 

MaKimuro speed; 233S km/h f 1.450 m.p.ht 

Initial climb rale: 15,aco m/min [39.400 F.p.m.) 


o 11 1 \ two veal's alter drawings 
had been delivered, w hi< h 
constituted a nrx < ud lor die 
(.1 iniese mivofi mciiisii >,. 

Kecently. die I ill mv < 'I tlie 
‘Finhack-B has Iuvm plated in 
lurther doubt by l3il- purchu.se in 
[Ik- People’s Uepuhlic <4 China 
ol J 1 SnUn}j .Su-27 Tl.ntk <+1 
Tile huge e\| h 'i ise i il llk'M ■ 



flange: 5200 km (1,365 ml.) 

Service veiling: 20.200 m (66.300 ft.) 

Weights: empty 9S20 kg [21,604 Ib.J maximum 
lake-off 17, BOD kg (36,160 lb..) 

Armament; one23-mm. ventral cannon with 200 
rounds; plus various AAMs or 5 if -mm rackets 

Dimensions: ..pan 9,34 m (30 ft. 6 In,) 

length 21.59 m (70 ft. TO in,) 
height 5,41 m (1 7 it. 9 in,) 

wing area 42.20 m (454 sq ft,) 


,ivkhiinn 1 'I a Ue.ul up disj 'lav ;is 

1,411 oi ,i diuji, I JJ\ M lilies SL lie. 


un i<> \\) the 1 1 isi i hum in 

Mar, h I99ti ‘J hr fUglil came 


am ia I> 1 1 a> rcstr u led hHiding 
for 11 u■ I Si I 


F -811 'Finback-B* 


The F-811 was developed from the earlier J-8 
'Finback-Ab The aircraft's future is now in serious 
doubt after the withdrawal of American support 
and China’s purchase of the Su-27 'Flanker'. 


A btrtabk? nsrvjf jv w. ;■ i r 1.1 *: i - m viti* models ui 

■I ■. If: K.i .1 ll pilot-. ,V “ .j found lllFJi VI-.;: O If i V"' 
i'. If • |' I r " ,i . Ii’f ill was H 'Sf n- li'::. A rir n In 11 
h-* tiui' ■-i-.il i . Ul\vii, a 1 ! i'i a yrii| jIb I'mur I u|i 
i(In .ntfiy 


Above: When it was displayed at the 1989 Paris Air Salon, the 
J-Q ‘ Finback' created much interest among Western 
observers, but no orders were received for the aircraft. 


The new side--mounted jnlakas of 
tr IH 'Fl; -I;:.!ck ■ B' give 1 hr rnr,; r c .ift 
greater airflow than the original 
fioS© iniuku which led a pru’of the 
jess powerful Wopen WP-7B 
i. irbnre! f. I his design change was 
influenced by China's acquisition 
ji <4ovor;il tgyptiai i MiG-23 
Ttoggers* during the fata 1900s. 


Hha ‘FnbadC »s usiuiy fimwl 
with a single 23-mm tv/tn- 
barreiteu cannon and a range ol 
nr to ni n -^ilc-5. Mcsl O -Hse 
copies of Rushan weapons car 
Im- litlo r CTiini afso ireduces a 
n *■" ih il :,-.Unly ibles il in 
AIM li;. Sidawirvfar, r-.ic. u 

- ■ , : - 

iithtda (j in Hmj efuta pyfcTBS. 


■ cl copy of thTd MiG-21 'Rshbed 
is titled to the F-flil The wir*gs follow a 
similar pattern but ere increased m span 
and are equipped with extra I,, m ■ 
missiles. 




i birgc ■ or •i in . :l infl F - ! nback-B' 
1 ouses a niodarrt fire control radar, Eariy 
models were burl with n nexse-mpuntad 
taka, leaving only a iimiled space. 


IrtSpa ad by Uir Rusatan 
MN3 ■ 2-1' 27 ' Ffcfjggflr' u 
Toldiog jin ,3 k'ted on the 
lower lucMaga to improve 
rhfi ctiinr.f 'iidl liability 
■J tve j- icrah 


Chinese copycats 



■ XIAN F-TM AIR GUARD: Basically 
ii^velqped from Ihe MiG-21 r Ehe F-7M was 
wen an iricre-as-f-d wingspan by Xian, 



■ NANCHAhtG A-5M FANTAFJ: Exported to 
Pakistan, ihe A-5M ‘Fanran' ie used lor ground 
attack duties using bombs and rockets. 


■ SHEUYANG J-b; After an agreement in 
1956. Chir-a was aHowad to product- a licensed 
copy of !he MiG-19 'Farmer' for its air force. 



H SHENYANG J-01: Known as tbs Flipper'. 
Ihis aircraft was the 1‘rrst indigenous fighter 
prcKlucef! hy Chins, It sfv.v Ifmited samet. 


. «r * 



COMBAT DATA 


























































Aviation Factfile: Modern Aircraft 


ShinMaywa 


SS-2 

• Long-range flying-boat • Search and rescue • Maritime patrol 



■ ntroduced in 1967, the ShinMaywa 
I SS-2 is one of the last great flying- 

■ boats. This aircraft served Japan’s 
Maritime Self-Defence Force so well that 
in 1992 it was returned to production. 
Easily recognised with its watertight hull, 
high wing and T-tail, the ShinMaywa has 
been built in seaplane and amphibian 
versions and operates wherever water is 
found. This hard-working aircraft is 
successful and very popular with crews. 








A Flying-boats are a dying breed, and 
it is a tribute to the SS-2 that it has 
been put back into production. The 
combination of large size, long endurance 
(thanks to its turboprops) and the ability 
to land on the sea are ideal for search- 
and-rescue missions. 


OOA 


PHOTO FILE 





Amphibian ► 

The later variants of the SS-2 had a wheeled 
undercarriage capable of landing on runways, unlike 
earlier models, which were pure flying-boats. 


A High wing 

The high wing, designed to keep the propellers 
out of the sea, means that mechanics need 
platforms to carry out maintenance. 


ACoastal 
patrol 

The SS-2 spends its time on long, slow 
patrols around Japan’s coastline, ready to 
mount rescues at a moment’s notice. 


ShinMaywa SS- 




▼ Rescue colours 

The later search-and-rescue mission 
SS-2 was painted with bright orange 
nose and tail. The old anti-submarine 
PS-ls were grey and white. 
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* 




◄ Water- 
bomber 

Eight fonnes of 
water smothers 
the flames. The 
SS-2 shows 
much promise 
as a firefighting 
aircraft, with the 
ability to scoop 
up wafer from 
lakes or the sea 
to replenish its 
tanks. 


FACTS AND FIGURES 


> The original SS-2 prototype went aloft 
for the first time oti 5 October 1967. 

>■ In its rescue configuration, the 
ShinMaywa can curry 20 seated 
survivors or 12 patients on stretchers. 

> The amphibian SS-2A version was first 
flown on 16 October 1974. 


► One 35-2 was converted tor firefighting, 
using equipment from Comairin Canada 

> The US Navy retired the Martin P5H4 
Marlin, its fast flying-boat, two years 
before the first flight of the SS-2. 

>* ShinMaywa was formerly known as 
Kawanishi. 
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PROFILE 


COMBAT DATA 


RESCUE CAPACITY 


F-lyinq-bocits, v.'iEli Itwaw I 
spsorj fiTHiJ Itjnif r;wicjr.!. „i|r 

pflitircutirfy woli-suMod fc 

|i :: irlirVp !,i' Cll! Ii!:> 

thu ncRan AlfhcHKjh I heir 
rescLW CHpacily 15 nu grtalur 
Ltian trial of 1ITA bf^yASl Of fllff 
OjiwM genoralton nt 
fielitoptw;, any luted-wsng 
□ircnaf! is \o mucJi latiut I Man 
a u. liiry '.v'nqL 1 ^! inflChirMft that 

It can make two or Ihrgc trips 
in tr»a lime that a helicopter 
makes a jangle |ourney 
speeding recovery (Ime. II 13 

only the tack of hovering 

capability 1 hm slops iha 
flying-boa* Iran beiryy liir‘ 
ideal rose Lie mdchlrw 


Bc tZ 'MAIL' 0 stretchers 

-+- - Sf - i 1 -T" 


!-■"- 


-T 1 - 

, 


“ J l 

ALBATROSS 

TO stretchers 


r t ,rj T" 



r 




'J 


'J 






V N 

SS-2 12 slretcksrs 


--p - 





b"~" a 

V 



T 



— -» 



-k 1 - 

y 

'4 

¥ 

-p— 

- *T- 


MAXIMUM SPEED 




Designed ISr Icuiy- 
ckadHop palrote. the ALBATROSS 

.: ‘ vv..i i .ill Z750 km 
Pas an extended ■ (1 t 70fl mU 

only betlertid by I he 
exeephonai Russian 
Genev Be-i?. Ai 
normal cnjfe® speeds 
the SS -1 arid US 1 cun 
stay aloft 

for fii least rune bqtjrs 
at a 1jm<j. I(f. lurbOpnop 
engme*; give excelltinl 
lotH allidency, 

iiioroaainQiBndNinrwi-e 


Bl 12 MAL 


km (WOO ml,) 


TurtKipnap trowur tins n-vvetulionisiKl I ho |j»XfGtatuikC» ::l Hying - 
■ mK 1 ho I'iJirmmrin Altxitr j jv> s r:m’ jiI Mmi I i .1 »f lira iiriftm 
in^jnied boats., yet it WQLRd bo intt ".i tN" SbinMuyw.Vn vv.ik>- 


H SHIWMAYWA: Tf.o K.r.-.-.r i-.;' i company w,t i renamed Shir. 
Msiwa {now ShinMaywa) in 1949, Then lirsi pb&t-WBf design was 
n e piston-tif (| 11 XS. which for*•:-h,;tr.lii Ihe 1 


ShinMaywa SS-2 

r- = i _ 


SS-2 

im- anil-submarine aircraft {crew uf TO)? 
search *-pnd-rescue amiralt (crew oi mna) 

Pnwerplant: lour 26GS-kW {2,650 hp.) 
Ishihawajirna'buiSi GsriaraJ Elodtrre T64-IHI-1DJ 
tuiboprops; one 10144tW (l,35£bhp.) 
fshikawajima-built. General Efectrre T58-IH f-lOJ 
iuriboshaft 

Maximum spead: 520 km/h {34Q m.p.h,) at 

3,040 m (10.000 fL.) 

Range: 3800 km (2,3G0 mU 
Service ceiling: 7195 m {29.500 ttj 

Weights: empty 25,500 kq {56 200 lb ); loaded 
45.DQ0 kg (100^000 lb.) 

Dinienstans: span 33- 15 m {1D7 ft, 3 m.) 

feogth 33.46 m (109 ft. 11 m.) 
height 9.95 m {31 ft. 10m.) 

wing arps 135.82 rrr (1,400 sq. fl.ji 


A rare feature of lti» 
SS-2 Is Il3 stalled t$H. 
The ‘T-taiT cJasrgn 
f^lps keep this area 
i Sear of The? sea 


The Kawanishi connection 


Japan’s famous 
flying-boat 


T lic ShinMaywa SS-2 flyimp 
}K)at v .is ordered into 
production in 1966. and 
2;'i aircraft were built for ansi 
.su bin an no pmml duties using the 
military designation PS l. During 
the ('.old War the threat from the 
Soviet l aiion's submaiine lort'e 
•aviewed wfih in Japan. 

I hese n t\ a I arrvr.i!!. h oi w die 
.i:inie builder :is Hi<- 'lunik 
Ih. mi- lx>a( oi World War II. hew 
llKHisamb of mivaon.^ ^uardin^ 
aeainsi the tlireat ■ ml II dttar 
letiiemeni in lbs ,: ). 

Heeausc of its i >1 )\joirs u l i I it \ 
io a iKMtnn - 4 f>bnds suit* mm led 
by ocean, the ShinMaywa 


remains in service and 
ie-entered production in ilie 
199 Un, now designated 1 IS-1. The 
seafaring capability of this 
aircraft makes it a 'guardian 
angel' to ebuse in peril, and it is 
credited with several hundred 
.i v.l m In, conipi cheiish e 
rescue ei|iiipmeni include. Hares, 
lloa! lights droppable ]ik rat? 
enijiairiers iiMi'itiuie markers anti 
even a lileboal walli an outboard 
molor live SS _ J with amphibious 
gear and mnfi ramerlul engines 
is ufmost certainly tbi" most hi 
Let'll seaplane ever built, and will 
set vt■ for many ) cars, 


Japan remains the sole operator of the 
SS-2, This aircraft of the 75th Kokutai 
(squadron) entered service in 1976, and 
has saved many lives in rescues. 


T he luseiage carries 
all she esson-lial rescue 
equipment aJotig wrth 


• Its • . ■" 

Itie SS-2 can cairy 12 
^mtchers or 20 seated 


the nonn hona&s 
a powerful -s^arcri radar. 

.ole ougiT ire sonar ecpulpniem 

■ i iTH .. 'k !S=? an I : ;• a irtia hi-j I I ie 11UM Of llieSS-2hasa suppresaioo syslem 

airoaft has been deleted. to deflect spray deer ol the engjrww on lake-otf 


H ie boal-shaped hull of the SS-2 Is an ingenious design, 
□(tawing very shod take-offs rtesiTiio i!s ion i . 


I !■>*: illi v alinoal artaiH.i rn 

hyjwicj a hirkinn ... 1 hw r 

I -hi iri'-i.fll. AI in IhO Mml Hh- 
ti j-vtili iL p: I >kiw:i I *ri il , m tl m c ,'i u 3 1 1 
dijcis to ihn winq . ip m f Tail 
sirljX:irS Sei l'M|i lill fn.ff formnnexf. 


It may look like an ungainly beast , but the SS-2 
has advanced lift devices. Using upper surface 
blowing and slats , it can take off in only 
80 metres and fly at very low speeds. 


■ KAWANISHI HSK 'MAVIS'; BuHl Ivy one oi Japan's oldest 
ilymg-boal makers, Ihe Sikorsky-inspired 'May is" was Ihu 
noerinl Navy's main pairor-boat in the fn-'.r yeaiv of World War II 


■ KAWANISHI H8K "EMILY 1 : Mi ■■ nl C h bigge-i |umps Tl 
llycng froal lachnology ever tii-ivieed. Hie T-mily' was a heavily- 
ai med boat which entered service as World War II started. 


Like most maritime petrol 
nircrafl. the SS-2 ’ -£S e lor'Tt, 
sHcinjhl .aumj ,uid iriu- Lnqirx'y 
The tor| i irrnami v l oi v 
earker versions was camerl 
bolwoen I tic i r vjir > 


IWist of Ihe !uel 
capecily oi SS-2 
is contained n large 
tanks between the 
spars. 


SS-2 
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Aviation Factfile: Modern Aircraft 


SIAI-Marchetti 


SF.260 

• Training and light attack aircraft • 1960s design * Turbine version 



D esigned by Stello Frati as a three-seat 
civilian aircraft for the Aviamilano 
company, the SF.260, as it became 
known, was put into production by SIAI- 
Marchetti. After disappointing sales in the 
civilian market, the aircraft’s potential for 
training or light ground-attack duties was 
realised. Now in service with 19 air arms 
around the world, the SF.260 is ideal as a low- 
cost attack aircraft for less wealthy countries. 
It is currently available in turboprop form. 


A Aviamilano flew the 
SF.260 ns a two-seat type in 1964. Still in 
production (by SIAI-Marchctti, part of Agusta) 
more than 30 years later, the popular trainer 
has found numerous military buyers. 
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PHOTO FILE 



FACTS AND FIGURES 


>■ By 1996, more than 900 SF.260s of all 
versions (including turbo props) had been 
ordered, most for military customers. 

In 1992, the first Turkish air force example 
built locally by TAI was delivered. 

>* The prototype SF.260M was first flown 
on 10 October 1970. 


> Zimbabwe's SF.2G0TF turboprops were 
delivered as piston-engined, armed 
trainer SF,260WCs and converted locally. 

> A search and surveillance SF.260SW So; 
Warrior version with radar is available. 

>- In 1996, 20 countries continued to 
operate the SF.260 in various versions. 


SIAI-Marchetti SF.260 


< Aerobatic Belgian 

In 1996, this colouriul SF.260MB 
was a member of the ‘Swallows\ 
the Belgian national aerobatic team, 
ST-35 also carries the air force’s 
50th anniversary markings. 


◄ EFS contender 

In the early 1990s, Agusta proposed the SF.260 in 
answer to the USAF’s Enhanced Flight Screencr (EFS) 
requirement fora replacement for the Cessna T-41A . 

▼ Turbine-powered SF.260TP 

Offering improved performance over its piston- 
engined counterpart , the Allison 250-powered 
SF.260TP has found six military customers. 


▼ Pilot trainers 

Belgium's 35 SF.260s are a 
mixture of military SF.260Ms 
and 


V Somalian COIN 

Until the mid-1990s, 
Somalia operated four 
SF.260Ws on counter- 
insurgency (COIN) duties. 






















































SiAl- Marchetti SF.260 





PROFILE 


ACTION DATA 


■ SOCATA RALLYE 235G GUERFDER: A 

mililary version of Ihe 235E, the Gwem'er had a 
strengthened airframe and underwip>$ 
Iwdpoints. Only one example was completed. 


SF.260W Warrior 


Type; single-engined Fight hairier and radical 
support aircraft 

Powerplant: one i ^ kw ( 260 -hpd Avco 
Lycoming 0-54(bE4A5 piston engine 


Maximum speed: 305 km/h [109 m.p.h.) at sea 
level 


Range; 1 104 km [684 mi.) with maximum 
internal fuel 


Service ceiling; 4480 m (hjoo ft.) 


Weights: empty 770 kg f 1,694 lb,): maximum 
Fake-off 1300 kg <2.fl6Qlb) 


Armament: iwo or four podded 7.62-mm {,30 
cal.) machine-guns or up So 300 kg (660 !b.) of 
bombs or reconnaissance pods 


Post-war armed piston-engined trainers 


■ AEROSPATIALE TB 300 EPSILON: Togo 
look delivery- oi an armed version of inc French air 
force's Iwo-seat basic trainer m 1906 Underwricj 
pylons have n 34)0- kg (660-lh-.) capacity. 


Originally rJessgned as a two Heater. 11*5 5T.20Q was 
sixin available? w>rh a third seal, to I fie refit of the 
cockpit. White the SF.260M is nsserifsafly a frairwrg 
rm ci nil willi H i ■ f>vi m 1 cockpit Inshumenlation, the 
nlmrigli erica Sfi2flQW Warrior nrfris other roles, 
including chiini nupporu forward air confmi (FAQ, 

: H ’ I If ||' J IIM onr ir ;c i > ant I h. i ■:jon. 


Relatively high floats hr iw u;: ; -iiIIl:iJ in only fimiiect civilian 
SK260 sales. In lho US. ilia lyfie was marketed as the 
Waco Meteor bul, ega-n. sales wee disuppoiniiivj and 
SlAI-MarcheM concenlraled on developing military variants. 


0.35 m [27 It. 5 in.) 
7.10 m (23 k, 4 m.i 
2.41 m (7 ft. 1 ! in.) 
10.10 m' [109 sq. II .} 


Dimensions: span 
length 
height 
wiiiy area 


■ HUNTING PERCIVAL PROVOST: As well as 
serving with the RAF. i he Provost trafner of 1950 
was sold in armed Mk 52 and Mk 53 versions lo 
Rhodesia. Eire, Burma. Iraq and Sudan. 


From sporty single 
to Warrior 


W ith sleek lino and 

superb aurol>aIic 

qualities the SF.260 
r'uuovurud iiom a lack of 
iruvi'csi in die civil market (as a 
result of Us comparatively hi)>h 
cosl > i.o become a great .success 
in die military sector, witSi sales 
r>f nh> fv than 900. The first 
military version was the 
prim:»ry/Ieisic ir.tinitig 5E\2<»GM 
whic h initially llew in Oelaher 
1970. A strengthened airframe 
and more atIv.unvd ecjuipmeni 
lit rue:iill sales |o live dillercnl 
air arms were forthcoming. 


On the baric ol ihis success. 

51AI Marcheiii devdojxtd the 
Sl'.iOOW Warrior. This aircraft 
retained the same training 
capability, hui also featured two 
or lour Lindcnving hardpoinls 
capable of'carrying up to 390 kg 
<660 lb :■ ol ordnaTK■ This 
versatility nude the SR260W 
ideal lor a variety of roles such 
as aii support, forward aii 
eoniroi. armed i‘ec< n'maissarue 
and low -level strike. Il achieved 
vignil ii an! sales lo a in mil >er t il 
smaller air anus as a cost- 
effective mein role aire rail. 


■ NORTH AMERICAN T-6 TEXAN: F tmous 
as a wartime pilot [rainen the versatile Tnxan 
(Harvard in RAF and CornrnonwBaJtb service) 
was often adapted as a weapons trainer. 


Above: Zambia has a small fleet of 
piston-engined SF260MZs. The 
basic military SF.260 lacked the 
SF260W’s strengthened airframe. 


'1'lie luiunprop powered 
sr.'hOTH is the latest military 
version. Among live customers 
arc- Idhiopia and 5n Lanka, who 
luivt ■ ' ised ibis \ c: si< in in 11 in 
eounlei insurgeuev role. 


Below: This pair of Sri 
Lankan SF.260TPs opera/e 
with No. 1 Flying Training 
Wing. Hardpoints allow 
carriage of light ordnance. 


Tunisia operated a mixed fleet of SF.26GCTs 
and WTs in the training and COIN roles in 
1996. Aircraft 401 is one of the latter and 
carries the markings of the Tunisian air force. 


Au l - :v v. ; . , = 

rnd,'il siiiisnod akin structure Ho <u&;jih,]| i k*: *jn h iliudirant 
Friae type attaqra and eleotf ... *«v operated Hairs. Hie 
■nrcrate is landing ga:-u rt also nk - Lr ii-iHy retracted, 


A itet'mctivo foiiurn of ihr, MF.26W 

r- ' . ' ’ 

att© to hokf 72 itroq (20 gat.). Two 
tx laur nndarwing nardpomls an thin 
3F260W am ?.\m fn carry up) 10 300 
kg (660 lb.) of stems between them, 
including gun pods,, bombs, camera 
pods arxf supply crmtainorr,. 


Prat »n + x H til«H t SI' :>ntV; are 4 * - jwr-verJ l jy 
-all in -'i ik ire Liny i-jsj'jf a!od Avco (new 
Toxiront LyKMTwxj 0-540 air-coated, Unt 
-ax. ai a lin-il injecaixl Al W >-610. BtHI i 
vail.’ails arc mLiaf al h)<l VWl?f30lip.) 


STORES LOAD 


All thrett [ype'j. urc utjfc to CH-ri'f a u.tnHy o( Blgrsjs, irvrlmfir>g 
v ■ ly: n‘ nrdnance and reoannai&aancG' t*quipmi;m. A load 
of 300 kg (6S0 ih.) is typical of sftfnie Ernalli akcrofl, flllhottrjh fhe 
UIVA-/G is limiltt-ri [□ |usi 20f.] kg (<540 ib 


SF.260W WARRIOR 
300 kg (660 Ib.) 


RALLYE 235 GUERRIER 
300 kg (660 Ib.) 


UTVA-75 
200 kg (440 Ib.) 


MAXIMUM CRUISING SPEED 


From Hid oul:,rl. 11 r> Sf PCD was div.iflrwxl tn a. nafcifivaly fm'.i 
hjkh1(ti*j .lirnpll Itiir, podomuincc triiidu th»; lypif iitfifldivr: to 
mfiftny opei%tom in a yurkrtv of nataa, uynocvilly p4ot ir^ienrwj. 
w.r, is-cnful ullntxJla ih IH« iorwuiU -air ctsrtlrol roll' 


ZB1 kni.ti 1109 m.p.h. 
RALLYE 235 GUERRIER 245 hrn.'h 1152 m.p.h.) 


U1VA-75 1S5 kirn'll |115 m.p.h,I 


TAKE-OFF DISTANCE TO 15-M HEIGHT 


CompArsd lo ltie SOCATA RfiSlye and UlVA-'/i. Jho SFJnHU has a 
rnodasl take olt dislanc^ performarret; o! 0^S m. The former 
cfesiqius oio rmx-a useful aircratt vctwi flpwn from canfined air^lnpa. 


Ml WARRIOR 


825 m (2,700 ft.) 


RALLYE 235 GUERRIER 


305 m (1,000 ft.) 


UTYA-75 


250 m |820 ft.) 


SF.260WT Warrior 
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Aviation Factfile: Modern Aircraft 


Slingsby 


T.67/T-3A Firefly 

• Military trainer • Aerobatic • Glass-fibre construction 



F ounded by Fred T. Slingsby in the 

1930s, the Slingsby company became 
famous for producing highly respected 
gliders and sailplanes. By the 1980s the 
company’s interests had diversified into 
other fields, and it was its experience in 
glass-fibre technology which lead to its 
success with the T.67 aerobatic trainer. 
Originally popular in the civil market, the 
aircraft has also achieved significant military 
sales in the more powerful T67M form. 


A Low operating 
costs and impressive performance 
have led to significant orders from both civil and 
military customers. Glass-fibre construction also 
reduces maintenance costs. 
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PHOTO FILE 


Slingsby T.67/T-3A Firefly 



A High visibility 

The Joint Elementary Flying Training School (JEFTS) 
T.67s are colourfully painted to be easily visible. 


Island trainers ► 

Four T.67M-200s were 
acquired by the Royal 
Hong Kong Auxiliary 
Air Force as trainers. 


M Clear canopy 

The single-piece canopy 
fitted to the T.67 gives 
the pilot exce//enf 
visibility, which is 
useful for aerobatics. 

▼ Large span 

A long wingspan plus 
large ailerons give the 
T.67 superb stability 
and control, particularly 
during aerobatics. 



^ Training school 

Based at RAF 
Barkston Heath, the 
JEFTS operates 18 
T.67Ms under a 
civilian contract, 
currently held by 
Hunting t for the RAF. 
Royal Navy and 
Army Air Corps. 


FACTS AND FIGURES 


^ Developed from the Fournier RF-6B, the 
T.67B gained British CAA certification on 
IB September 19B4. 

>’ Slingsby also designs and manufactures 
hovercraft in composite materials. 

> Dutch airline KLM operates nine T.57s 
for training future aircrew. 


> Initial production cost for the USAF's 113 
T-3A Fireflys was US$54.8 million, plus 
options for air conditioning and radios. 

> Northrop G rumm a n is t h e s ub -contra c 1 1 > r 
for finof T-3A assembly at Hondo. Texas. 

> The T.67M Firefly, G-BKAM, first new on 
5 December 1982. 




































































Slingsby T.67/T-3A Firefly 







ACTION DATA 


MAXIMUM SPEED 


CLIMB RATE 


PROFILE 


IJiWUil 


TN? F*h..:Kk| ik M ■■ must powerful of I In:-: ■ Hires Irairitfirj lyj. giving 
it heller rwHobalic arid accafernhon dhaim-leriSlius, More puwt'jfur 
versions of UiG- Firfilly can- conpflNt wrlh liw Bulldog on equal terms 




, , - v 




BULLDOG T.Fflk I 


149 kW (200 lip.) 


T. 67 W Mk II FIREFLY 
119 kW (160 hp.) 


T- 41 A MESCAIERO 
108 kW (145 hp.) 


r,.««pilc I i.inrp n ■ -.. powuMul vikjiih- ihi- Firm v li.ir, n i utter lurn 
ol speed Hiejii Ih* SulMog thanks io ils mote naradynuiniin fihapra 
nnd holler weight, Tf» burger T -A 1 hs a '19505 design and is slower. 


fen* HI 9 FHtFLT 


2S2 hin/h(t5S n.p.h.) 


T tl A MESCALSflO 224 N mfh | 133 m.p ,h.) 

b T 241 km/h (U 9 ii.p.ir.) 


Slingsby post-war designs 


H T59 KESTREL: Based on she Gorman 
GtasIlUgel Kestrel, 109 T-59a were produced by 
Slingsby between 1371 and 1974, 


1 ■ I. ■ = r* (V 

IlghnweigM gJtis-i- 
iifcin^reHiilnn' c^!* 
piaslit ii: 11 Hi T 67‘si 
■iErui:toffi .mows rKi* 
fffrr.jll lo □Lkldirnb 
l*i“. Iapu i;uii|[M:1sIjw. 
L| TllflfJ Mas o llTAlQ 
■Mug Sp.-jn i. n -.'sli|!q 

gruamr lih and 
iwlng i:hnitj nlU’ 
The I! 41 i& a lonr- 
stiiil iir.TT.hpi, ,ii id 

this exlra weigLhl 
funders climb 

[MrlOnuufT..- 


T-3A Firefly 

Type: i wo- seat proletary basic trainer 

Fowerplant: one 194-kW (260-hp,) Textron 
Lycoming ABO‘54ti-D4AS flat-six piston engine 

Maximum speed: 201 km/h {174 m.g.h.) 

Maximum cruising speed: 259 Hm/ii 

(161 iri.p.h,) 

Endurance: 3 hr 20 min (with 20 min reserve) 
Initial climb rate: 480 m/mm (1,575 f.p.m.) 
Range: 755 km (470 mi.) (with 30 mm reserve) 

Weights: empty 807 kg {1.775 lb.); maximum 
rake -elf 1145 kg (2 a S2G lb.) 

Accommodation: iwo seals side by side 

Dimensions: span 1D.59 fn (34 ft 9 in,) 

length 7,57 m (24 fi. 10 m.) 
height 2.3ft m (7 (t. 0 in ) 

wing area 12.63 m-(136 aq, It.) 


■ SLINGSBY KIRBV CADET: Designed in an 
Air Ministry specification tor ,j iwb-seal glider, 
the Kirby Cadet first Hew in 1946. 


■ MOTOR TUTOR: Devised by lilting a luLar 

glider airframe with an undercarriage and an 
Aeronea engine, only ihrce examples were built. 


H TjGI FALKE: Hite sitte-by-skfe two-seal 
trairvar w:k; billed on thu ad leibir SF-24A 
Licence-production began in 1 970. 


T. 67 M ftfk II FIREFLY 
335 m/rcim 
( 1,098 f.p.m.) 


8UUB0G T.Mfc 1 
315 ni/min 
( 1,035 l.p.m.) 


Elementary trainer 
for the 21st century 


I n 1079 the newly reformed 
French Fournier company 
granted licence to Slingsby 
lor the manufacture ol the RF'- 
6B wooden trainei'/iourer. 
Named T.67A, uu initial series of 
ID was built before Slingsby 
decided ils experience in glass 
fibre design could be integrated 
into the ain rail, producing a 
new and superior producl 
I laving re-engineered the 
KF'-hlJ in gkiv,-rrinfot>vit plasi.i< 

((IKK), tin r.cr.VI (iitdt! aiing its 
military’ ink* l JirM [lev. * 1 from the 
< ■ iinpany's Kirk! lyuii xmmiIc 
laeiory m 19KA (’n il versions, 


named T.nTB/C, achieved steady 
sales but it \v;is the milikrrv 
interest which persuaded the 
company that the type had 
greater potential in this field. 

launched ai the end ol I9H2 1 
rhe T.67M Mk II Firefly was a 
dedicated military trainer with a 
new rear-3 ringed crack pil <. inopy, 
available w itf i either I M> k W 
( K>0 hp. ) or I ID k\V ( 200 hp.) 
rnginev (at-sToniers for ilii.s 
vrision lo dale have included 
llie RAF and Koval Navy, and 
Norway’s Flying A cadi any. A 
imrnbtT of airlines In tile bK anrl 
Japan also use ihe ivjv fni 


Below: Seen m the colours of Hunting 
Aircraft Ltd, this T.67M Firefly 2 deploys 
full landing flap for a short-field landing 
at its Topcliffe base. 


Trjtrt 


Above: Seen prior to its entry into 
USAF service, this T-3A displays the 
‘RA’ tailcode of Randolph AFB r Texas. 

training. However, the typed 
greatest success Jins crime in 
winning the l’SAP's Enhanced 

I Iig!it S< iecn(a i. f anpelitiiui it t 
n | ilar e 11 le ageing I l I I (Her I 
with a IV-'i-kA 1 (26(l-lip 1 engine 
and designated T^AA. I 1.1 
examples have been deliveied, 
securing a healthy fuUnr for tin- 
ct impany. 


Moyal Horui Kornj Auxihajy Air Forraj T.(i7a wine 
p mi line I in ;i lurjli viotiii!;' whilo and urnnga fimnl 
St h$£rm l -.VI •' A III' sn ; .if ■ sill luvi- ■jirw.u 3irs:n m jM 
to J lurilii ii ) in lln: UK for HailuK( dulitOi wlh the 
JETTS. 


T.67M-200 Firefly 


Four T.67s were acquired by Hong Kong as training 
aircraft. Registered HKG-10 to -13, they have now 
been sold because of the handover 
of the colony to China. 


Ihe heated and venlialed cectol 
seats two pilots side by side, the 
cai^opy hinges upwards anet to the 
rear with a fixed windscreen to the front. 


I 'ov.'Cir is prqvKteri tay a 
149 kW (200-hp. | Tnxlico 
Lyen:/rung AEIO-36CFATE 
l>e!on engine driwrtg a 
Herman Ihrec-bfa.deri 
pfOfialler. 


Comirot is pfQvidoci by maas balanced 

I . :■ • ‘ 1 .. i 

hErvirHi n manually opera led Ir-m lab 
Sttadl. Shakes are situated forward of ihe 
tadpdane roots tu atd saler spinning. 


f lie noo netjraclable Iricyde 
type LindenctifTlage has an 
r>kxi- pneumal ic shock 
absorber in e:ich unit. 


The aircraft has a good avionics suite mcludHvj 
an erTiticial rorq'ori. turn co-ordviator, rale o r 
climb unificaior.. outsKie temperature gauge and 
an accnleromotar. Full IFR equipment is opiioral. 


thrs aircraft slruciura is ol glass-ftere-neinToroed plastic, making 
ihe mrframf} strong enejugb lor sln&Sfjes of <-&-3 g. There is a 
stainless steet Ikewall between Ibe cockpit and the ervgtne lo 
protect the pllols. The wtf>gs :jj& covered wilh a double skin, 
made up of a connjgalert inner layer ponded to a plain outer. 

































Aviation Factfile: Modern Aircraft 


Sukhoi 


Su-17 ‘Fitter* 

• Strike fighter • Swing wing • Afghan war veteran 



A lthough overshadowed by 

Russia’s better-known MiGs, the 
Sukhoi family of ground-attack 
aircraft have proved capable, sturdy and 
eliable in service, and have seen 
extensive combat with many countries 
around the world. The Su-17 ‘Fitter-C’ 
and Su-22 ‘Fitter-K’ combine modern, 
variable-sweep wings with the rugged 
Matures of earlier Sukhoi warplanes in 
a package liked by the pilots who fly it. 


A The Su-17 has evolved 
from a simple tactical fighter with limitations 
into a very capable strike machine. The latest 
versions can carry sophisticated precision- 
guided bombs and missiles. 
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i 


Sukhoi Su-17 ‘Fitter’ 



A Libyan Titter’ 

The Su-22s exported to Libya are armed with the K-13 ‘Atoll 1 infra¬ 
red missile, equivalent to early-model Sidewinders. The Su-22 lacks 
the modem avionics and weaponry of Russia's newer Su-17M-4. 



^ Nose cone 

The shock cone in the nose is 
fixed, unlike the one in the 
earlier Su-7. It houses a laser 
rangefinder which may also be 
a marked target seeker. 



▼ Low pass 

An Su-17 pilot enjoys a 
high-speed pass over his 
home airfield at TempJin, 




A Redundant 

The retirement of the Luftwaffe’s Su-22s 
was resented by their pilots, who thought 
the aircraft was as good as the Tornado. 




A Well equipped 

This Titter' is equipped with flare 
dispensers above the wingroots, 
a UV-32 rocket pod, an infra-red 
R-60 dogfight missile and the 
SPPU-22 wing cannon pod. 



<4 Rocket blast 

The Su-17 r s usual armament is 
the powerful UV-32 rocket pod, 
often used in Afghanistan for 
attacking rebel positions in caves. 


> The prototype swing-wing Su-17 made its 
first flight on 2 August 1966, 

>■ In a 1981 air-to-air engagement, a pair of 
Libyan 5u-22k proved no match for US 
Navy F-14 Tomcats and were shot down. 

>■ In the late 1980s Pakistan air force F-16s 
had tangles with intruding Afghan Su-22s. 


With wings swept forward, an Su-17 or 
Su-22 has a 100 km/h (62 m.pTi.) slower 
landing speed than earlier Sukhoi jets. 

V An Afghan air force Su-22 pilot defected 
to Pakistan with his aircraft. 

>- All the Su-22s inherited by the Luftwaffe 
from East Germany have been retired. 


FACTS AND FIGURES 

> 
























































Sukhoi Su-17 ‘Fitter' 


PROFILE 


Sukhoi’s strike 
master 


T lie original Sukhoi Su-7 
'] -’h ut 1 was a swcpl-wing 
contemporary of ilu’ 
MKI-21 While Sukhoi jets were 
highly prized tor their handling, 
their robust and rugged airframe 
and outright performance, they 
lacked the range to cany a heavy 
bombload over a long distance. 
The solution: vailahle-geonleii'y 
wines, which can remain in the 
swept forward position lor low 
speed performance when landing 
and taking oil fun can be swept 
back tas much as fuf') for high 
speed in combat 


la tiering service with frontal 
Aviation in the late PXiO.s, 
swing-wing Tillers* were 
upgraded several times to carrv 
more fuel Weapons and boiler 
avionics. The aircraft was 
exported, as the Su-22. to 
Warsaw Pact air In fees and 10 
more than a dozen countries, 
from Afghanistan through Peru 
to t fit' Yemen. 

Tillers carried ovii thousands 
o! attac k missions in Afghanistan, 
flying precision strikes against 
the Mujaliidecic More recently, 
ihev were in action in born in a 




Willi fronts. Willi KO muiliJ:, 

fx>f [ful l 


Dismissed by many as a revamped 
Su-7 , the Su-17 is a capable 
aircraft with good performance at 
low level. The ‘Fitter’ is popular 
with its pilots and is nicknamed 
‘Swallow 1 by Russian crew. 

Irordcr war with bruadur, and in 
the Russian campaign in 
i ‘heclirn a. Willi the two seal 
TitterT" and Tiller i i’ providing 
excellent i raining, the Si ell 
lamitv will lie around Inr many 
years to come. 


Sukhni tiwutj w i nr; l-.iv u 
Jnrqc lixrxJ winy yiovc. will! 
.1 piwjiii iij ciuHaoarfl yx;tiorr 
A largo hkidpolnt ami llw 
unejarcarriage are iriteri on 
ihe fixed seel ion 


Su-17 ‘Fitter-H’ 


Frontal Aviation of the Soviet air force was the largest 
user of the Su-17. This late model ‘Fitter-H’ version, 
with a pronounced dorsal spine, was based at Bagram 
in Afghanistan during the 1980s Soviet occupation. 


1 ■' in In:. WiaiKJll; 

ijUiinq a IraxJ up rfevnl 'lay 
lit id ASP I me gumsighl 


A special TV-styie display te 
installed h some Su-17s ipr 
the use gf TV-guided 
weapons. 


Hie Lyul'ka lurbopol is cootad 
through □ niuTltfer ol verbis 
arv;j ir-.lakes, inducing a large 
venl ui Ifie base of Ihe fin, 



I ikv all 111 .; ! tuklHji:: 
Of 11 in EflSCJs . irul 
1 guOss, Ilw? Su 1 7 
had !oi: |o wing 
iBODtJS 


SU-22M-4 ‘Fitter 1 

Type: single-seat allack lighter 

Power pi aril: one Tumafffiklt FI-29G augmented 
lurbofan, rated at 122.34 hN (5,659 lb, lhrnst} 
with full after burner 

Maximum spaed: 2335 km/h (i.44a m.p.h.) or 
Mach 2 r 20 al high altitude; 1400 knVh 
(068 m.p.h,) at sea level 

Service ceiling: 15,200 m (49,369 ft,) 

Weights: empty 11 .000 kg (24,251 lb.); loaded 
19,000 kg (41,387 lb.) 

Armament: two 30 -mm NR 30 or related 
cannon plus about 5000 kg {11.023 lb.) ot 
weapons or two tandem p^asrs of pylons under 
Ihe fuselage or under the wing 

Dimensions: span 14 00 its (46 fU 

length 13,90 m ffi ft.) 

I might 5. IB m (17 ft.) 

wing area 40.10 m (431 sq, ft.) 


COMBAT DATA 


Rid Su- 1 7M-4 mroduced (unbar 
3V*orBC3 updates ind.. : 

computer and a naMgailon system 
that comprised Doppler, radio 
compass, inertial navigation system 
and unproved IFF equipment 



Fiare pods can be lirtod 
to tlie fuselage io decoy 
infra-red missitaE. 


TxIiC'.vir:] arrri c i:rier-l cun dfeo include 
TV-guided and laser cpjidgd bombs, and 
Ihe AS-11 ’Killed (U'■!i iud:iT mrseifc 


Although Ihe So-17 had bolter 
rangc/|jayk>acf than the Su-7 
:v:firxi, eternal fuel tanks are 
aunmonhy lilted for all bu! 
slwt range missions 


The rtxirward-lacing 
■butol' laming r:nvi,r 
UUU.'j! lor l- l: 'Sliuiiu' 
radar war ning receiver. 


Sukhoi’s dynasty of fighters 


I Su-7 ‘FITTER’. 4 First seen in 1956. 
it was the standard Soviet lighter 
bomber m ihe tSWOs and was the 
foundation of a line nt combat aircraft. 


H SunQ/11 'FISHPOTt This had n H Su-15 'FLAGON 1 : Supplementing 
small dolta wing and ra-dar in (he intake the 'FtahpoY, the very fast ’Ragon' 
Gone, It equipped pw cenl ot the was of similar configuration hu\ ftad 
Soviet air defence force in the 1970s. two engines and a large nose radar. 


■ SuM 7 FITTER’: Originally Known 
as the Su-710, ihe swing-wing 
adaptation of me ’filior’ first entered 
service in the early 1970^ 


■ Su-27 FLANKER': In the 19&0§ 
Sukhoi ^.teppiiu iiwd.y from previous 
designs and introduced ihe ‘Ranker’, 
arguably the world's best fighter. 






SEA-LEVEL SPEED 


The Filter' was designed as a Mach 2 -capable fighier. 
and alllKwJgh current versions no longer carry any of Ihe 
aufodyfWimiC relinemnnts necesivary for such speeds they 
are still very (sal at tow level. However, achieving high r.peud 
requires alenly of attorburnoi, wucri mins luol at such n rate 
ttiHil 11 CulS endurance to a matlrrr of minutes. 


jaguar Gfl m I 1250 kmA ffi? m-p. fi.) 

S*-17 FITTER" 14D0 knuli (B6R m.p.h.) 

A-7 CORSAIR 1 100 km/h (682 m.p.h.) 


BOMB LOAD 


Fhs IhixmilKiil 
majurr^nn twrnhtodd IS 
almost rn+vcer a n ■ -: :i. 
Awl-vourgh a liQhler like 
Ihe Su-17 cun Ml ev-nr 
tour loos of bombs, a 
uorrnul comLwr '.xd 
might c-anflisl of 100(1 kg 
[454 lb.) of bombs, air- 
to- surface missifus and 

podded or uitpoddert 
rockets, rang tog in 
crjfitire from 57 mm lo 
300 iTim. 



COMBAT RADIUS 


Flymg through the densa 
air al tura lw:l reqLanjp n 
great deal oi power. ,»nd 
iitllMiugh ,i j(!l irmjhl he 
capable of llyaiq IlKaiSdinrla 
ui k :::ihr.-; .it «' n..:l 

speeds, on a la la lo 
mission ir s much rmxe 
l«rnli:r! 1 Im- 'I liter has 
always, been smiewhui 
'short-teggot]', bi i’.' H slin 
has- a lisuful irichcui range. 


A-7 CORSAIR 6800 kg (14,994 lb.) 


Su-17 FITTER’ JAGUAR CR.Mk I 
700 km (434 ml.) 02Dkm(!3fu ml.) 
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Aviation Factfile: Modern Aircraft 


Sukhoi 


Su-24 ‘Fencer’ 

• Low-level strike • Electronic warfare • Nuclear bomber 



*y.t 


A From bases in Poland or East 
Germany ; the Su-24 could have hit air bases 
in eastern Britain. The huge increase in 
capability introduced by this aircraft caused 
NATO planners considerable headaches. 


F ast, long-ranged and deadly 

accurate, the Su-24 ‘Fencer’ was the 
first Soviet warplane with an avionics 
system which integrated navigation, 
bombsight and weapons control via a 
central computer. An advanced swing-wing 
bomber, the Su-24 could mount high-speed 
nuclear strikes deep into NATO territory 
from far behind the Iron Curtain. The Su-24 
also proved its high-level bombing capability 
during operations over Afghanistan. 
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J 


Sukhoi Su-24 ‘Fencer’ 



▼ Afghan bomber 

The ‘ Fencer ' first saw action in 
Afghanistan ; flying long-range 
strikes in the Panjshir Valley 
from bases in the USSR. 


4 Reconnaissance bird 

The Su-24MR is equipped with advanced cameras 
and infra-red systems for the reconnaissance role . 
Electronic sensors can also be carried in pods . 

T Wings forward 

With its broad wings forward, the Su-24 can land at 
a sedate 230 km/h (143 m.p.h.). Full-span flaps and 
a slotted leading edge allow low-speed flight. 




‘Fencer-E’ ► 

The reconnaissance ‘Fencer-E ' has 
dielectric panels on the nose sides. These 
cover the Shtik side-looking radar system, 
which has a moving target indicator and 
can be used to produce maps. 


A Anti-ship missile 

Long-range naval strikes were another 
Su-24 speciality. This aircraft is armed 
with the lethal AS-7 7 ' Kilter ' missile, 
which has a 150-kg (330-lb.) warhead. 


FACTS AND FIGURES 


>- The ^Fencer 1 was derived from a 

prototype that first flew in June 1967. 

> The Su-24 entered squadron service 
in 1974 and appeared outside the 
USSR in 1979 

>■ The Su-24 was the first aircraft with the 
superb Severin K-36D ejection seat. 


V About 700 'Fencers' of all versions have 
been manufactured. 

>■ The reconnaissance 'Fencer-E 1 can use 
its cameras from attitudes of 150-2000 m 
(500-6,500 ft.). 

> The Su-24 used laser-guided bombs to 
destroy bridges in Chechnya. 


















































































Sukhoi Su-24 ‘Fencer 


PROFILE 


Sukhoi’s long- 
armed striker 


W illi side by Hi (it- '-;<- L n int> 
lor its iwu-mmi crew 
and variable-geometry 
wings which can be swept back 
for high-speed lliglu, rhe 
powerful Su 14 has often been 
compared with the larger 
General Dynamics F-111. Like 
the American jet, the ■fencer' is 
li long range strike aircraft, but 
n also exists in reconnaissance 
and electronic warfare versions. 

improved Sti das now in 
service make exiensivc use ol 
smart weapons technology, 
including laser and IV 


designator tracker systems. 

Like the F-l 1 l and the smaller 
Tornado, the 'Fencer" can fly 
virtually all of a typical combat 
mission Lit treelop altitude, 
evading enemy radar and air 
defences and attacking with 
remarkable accuracy. Some 
versions of Use ‘Fencer add 
mi flight refuelling capability, 
giving them strategic range. 

Ironical I v, while ihe I S Air 
Force is retiring the FI I I lor 
economy reasons, the Sukhoi 
Su l i is employed more w idely 
than evs 7 , as ihe forces of die 


V 


. I , Sa . ■ 

allow operation from short 
unpavrxl lunways at high .ill up 
wekjtKs A larcju mudguard is 
fit ted I x A nrx i Us* wlss 1 a \ y hjvyu it 
Ihe engines from ingnstng 3W. 


Seen here over the Baltic from a 
Swedish fighter, the ‘ Fencer 1 is a 
formidable machine. The loss of 
most Su-24s to other republics is 
keenly felt by the Russian forces. 


Su-24 ‘Fencer-C’ 

Powerplant; two NPO Saturn fLyuKka) 
AL-21F-3A turbojets each rated at 76.49 kN 
(17,160 lb, ttirusl) dry and 1 10.33 kN (24,750 lb. 
thrusfi wflh afterburning 

Maximum speed: 232ti km/h (1.408 m.p.h) at 
IT ,000 m (33,800 ft.} 

Service ceiling: T7.5GQm [57,400 ft,) 

Weights: empty 19,000 kg (41,300 lb,}: loaded 
36.000 kg (79,200 lb.) 

Armament: one GSH-6-23m 23-mm cannon; 
provision for IN 1000 and TN■ 1200 nuclear 
bombs or for up to {*800 hg [19.060 lb.} of 
conventional homha and missiles 

Dimensions: span (spread} 1 7.63 ns (34 It.} 

span (swept) 10.36 m (21 It,) 

lengih 24,53 m (60 ft.) 

height 6.19 m (20 ft.) 

wing area 42 nr (452 aq. It.} 


Su-24 ‘Fencer-C 


The ‘Fencer-C 1 differed from the earlier ‘Fencer-B 
in having radar warning receiver fairings just 
above the intake doors. This version serves 
with Russia and Kazakhstan, and the 
later ‘Fencer-D‘ with the Ukraine. 



I he pilot looks through a PPV tkoru t-np 
■ fn&Jay. supplied wittii dfllft from lt« PNS 24 M 
navigation system This aUcwfc him id ; mi \ 
weapons accurately, ; ikied by II h: Kaira tasot 
iiiHi TV r hi jil iiri m j iiynujin. 
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Aviation Factfile: Modern Aircraft 


Sukhoi 


Su-27 ‘Flanker* 

• Soviet superfighter • Long-range interceptor • Superb dogfighter 



T he Sukhoi Su-27 ‘Flanker’ was the 
greatest success in the last days 
of the Soviet aviation industry. 
Holder of 27 absolute records, it is one 
of the great jet fighters. The Su-27 is not 
as heavy as it looks: it is exceptionally 
manoeuvrable and one of the most agile 
aircraft in the world. Small wonder, then, 
that the Su-27 performs with pride for 
international audiences with the 
‘Russian Knights’ aerobatic team. 


A Members of the ‘Russian Knights 1 
aviation display team pose with General 
Antoshkin, commander of the Moscow Military 
District, in front of one of their Su-27s. The 
( Flanker ' is one of the most powerful fighters 
ever used to perform team aerobatics. 
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▲ Long-range warrior 

For Soviet Frontal Aviation , as for its post- 
Soviet successors, the Su-27 was the long- 
range counterpart to the MiG-29. It specialises 
in long-range intercepts, escorting strike 
aircraft and counter-air missions against 
enemy air forces. 


Sukhoi Su-27 


‘Flanker’ 

Old-style cockpit ► 

First generation ‘Flankers ' 
use old-style instruments. 
However, the display from 
the powerful lookdown/ 
shootdown radar (top right) 
makes the big Russian 
fighter a deadly opponent 
in air combat. 


A Superpower superfighter 

The Su-27’s two Lyul ka AL-31F 
turbo fans are about the same size 
and diameter as the FI00 jets 
used in the American F-15. But at 
nearly 13 tons of thrust the 
Russian engines are more 
powerful, yet consume less fuel. 


A Quick reaction 

Immensely powerful and with 
sophisticated aerodynamics, the Su-27 
can get aloft after a take-off run of 
only 500 m (1,640 ft.). Once in the air it 
climbs faster than any other fighter in 
the world, being rivalled only by the 
McDonnell Douglas F-15 Eagle. 



^ Naval ‘Flanker’ 

The heavily-armed 
Su-27K is a navalised 
variant of the standard 
Su-27, and was 
designed to operate 
from the carrier 
Admiral Kuznetsov. 


FACTS AND 

>■ The 'Flanker' prototype* known as the 
T-10; made its first flight on 20 May 1977, 

> The Su-27 uses what Sukhoi calls an 
Integrated airframe*, with wing and fuselage 
blended to form a single ‘lifting body’. 

► The two-seal Su-27KU began as a 
demonstrator for carrier operations. 


FIGURES 

>■ The side-by-side two-seater is wowed 
as a possible replacement for the Su-24 
‘Fencer’ as a long-range strike aircraft. 

> Su-27s are operated by former Soviet 
states* but China is the only export user. 

>- A new-technology version, the Su-35, is 
being promoted for possible foreign sales. 























































Sukhoi Su-27 ‘Flanker 


PROFILE 


The best fighter 
in the world 


L ooks jrv misleading. The 
Su 1~ looks like a bigger 
MR 1 -29. Bui ihe 'lTinker' 
is not just the big brother of 
the 'Fulcrum'; ii is an advanced 
design which demonstrates that 
the Sukhoi design bureau is 
neck-atul-neek in die race for 
excellence with the better- 
known Mid organisation. 

Chosen as the principal 
lighter ol Soviet air lorces, the 
' Flanker' is hry< md quest ion an 
aemdvnamk miracle. It was 


first seen in the West as a 
binned image on grainy film. 
Iml the veil ol secrecy has now 
lifted. In visits co air shows 
abroad the Sukhoi’s incrcdil.de 
agility, including its tail-sining 
Cobra' manoeuvre, has never 
been matched by any other 
performer. This is a pilot's 
aijciali: the man in the cockpit 
can fling this ship all over 
the sky 

Some experts say that the 
radar and missiles are not as 




Su-27UB ‘Flanker-C’ 


This ‘Flanker-C 1 of the 234th ‘Proskurovskii' Guards 
Fighter Regiment wears the colours of the 'Russian 
Knights'. Based at Kubinka, the team has 
demonstrated its extraordinary aircraft worldwide. 


Tl ie- Su 27 i Hi's Uiilfin:.- 
aro liilkir linn jlioHft 
on oil to Ttiinkfifs', 
with an hsIoi sCchun 
acfd&d at ihu M.I-..:, 



The ‘Hanker’ is one of the fastest and 
most agile fighters in the world . It is 
the standard by which modern 
comjbaf jets are judged. 

advanced as the basic design 
of the a i rent if., but Russian 
lech oology has improved greatly 
i >ver 11ie last decade and il 
would be a mistake lx> 
underestimate ihe Su-.’”’. 


TI*h ■ 'I !. r M i k r:trs i rmrkiid 

mill, nx-.e l< ... 

MiG- 29 be-: .mss boHi an oral I 
use an advanced wing desitjneef 
al tsAGl. the Gem mi 
Aerodynamics InstUuto. which il 
ihe Russian equMaleni of NASA, 


In these post-Soviet days the Su-27s used by the 
‘Russian Knights’ are colourfufly painted in the 
markings of the old Imperial Russian Air Force. 


Ihe sharply-swejiJ wing teadng- 
nflgti fwlnri’-.iuiis provn is rail a. lilt at 

1 I5j 1 ■ ' :!'■ .. : II-I ..Ui ’ 

To iheSu-ST'S extraordinary a n ty. 



AJIfioi Kjl I I y n rcir ilv 1-. - m ; ■ 3 o ■ l two 
iwil U air ^1, wllli a steeped OOCktfll 
t jiving Liolh II iti lm.' i ■<; and instructor 
gi.wxj forward y a.‘ nn|y, tin* S.. .'.UR 
has lull in a s il j r il ■ . i| ■. i! si- ly. 



Su-27 ‘Flanker-B’ 

TfP e: high-periormance ihtertjeplor end Fishier 

Powerplunt: two NPO Saturn (Lyul ka) AL-31F 
lurbotans each rated at 79.43 KN (l?.872-lb 
thrust), increasing to 122.58 kM }27 r 5Bi-ib. 
thrust) with afterburning 

Maximum speed: Mach 2 35 or 23 so km/h 
( 1,460 m.p.h.) 

Service ceiling: iS.oOD m ( 59.000 ft.) 

Weights: amply 17,700 kg {39,022 lb.); loaded 
33.M0 Xg (72,753 lb.} 

Armament: one GSh-SO-i ao-mm cannon with 
149 rounds: six AA-10 'Alamo’ medium-range 
and four AA-11 'Archer short-range missiles 

Dimensions: span 14.70 m ^ ft. 3 in.) 

length 21.90 m {71 ft. 10 in.) 
height 5.93 m (19 ft S in.) 
Wing area 46.50 m- (50 1 sq. ft.) 


COMBAT DATA 



On combat 'Ffartken . i 
tcnri fuselage protrusion 
houses an afi-looking radar. 


Thg ventral fins titled to all 

’Flankers' gteaity Improve 
spin rocovtiry. 


the an intakes ara fiup.1 w»lh a mesh 
. careen whech remains closed until 
the nosewhset InaS lifted off the ground. 


A 0az.ed ball muunted m frxjril of |l*y 
windscreen hOLtsos a laser rangefinder ;ind in 
intra-red search aral track system, which can 
detect enemy aircraft al up la 70 km {43 mi.}. 



l»*Ui tom 
m man than an a* show 
rmu «*nabMim« 'HwiM* 
pto* ruKfc* j tm.te itifrtM** 
*hOt «l m a*rsnn ilrmcitk 
or wvntv b#xr*4Ml r«» 


MAXIMUM SPEED 


Tti* ‘Flankar’ Is one of lfit> rosiest |ftts □round, if npi quite as 
speedy as tha American F-15 Eagle. Ai lower sgearfe. however, 
the Flussiar, jai’s poworfir Lind ■Hfvjni.xiJ iwindyn.invi,?. 

give it a slnyht handling advantage. The srrtcjiier F/A-sft, as ii is 
purefy an |r 1 1 i:I: =. * r.nl gillie 1 '. i.'ist. 

SI-SE7 'FLAHKER-B' Z35B knuTi (1 r 4ED m.p,h.| 


25DD km'h 11,553 m.p.ft.) 


Fi'A-ia lWJfl kimlifi,iUi m.p.li.) + 


SERVICE CEILING 


Once ogam, Ihe "Flanker' 
ivid ihe tiiqHn iirf dos<jly 
itulehed. Ttw Su- 21 wtir* 
one of ii'»i in:"! Sovtel jeie 
la lie equipped with an 
elletilive kraknJov.'rv' 
shooidown radar, end 
operating nr sisch heights 

mnitn* lli.il it praJeqt 
3n immense amount of 
air space. Both aircraft 
can £oofn eftmb to 
iolereapt hlgh-tfying 
recnnnaiis^anca airnrall. 


COMBAT RADIUS 


Tl>e Flamker has a slightly VTififler rangu Ihnn Ihe F-15. However. 
- n FSuei Ian jot ddneves- its long ranger nn inhjaral \ut» .\ 

American lighter needs auxiliary (hop-tanks or conlcumal tanks to 
roach Mitorcepl IutiiI:. AH Ihrwlypes .ere .thlr? In I>I- ill |n-.nr 

mfuulknl !□ incriM' r- 11 r.iliqi* 


-4 4 4 



Su*27 FLflNKER-B' 
150Q km (932 mi.) 


F-15 EAGLE F/fl-1 8 HORNET 

2000 km (1,243 ml.) 1000 km (621 ml,) 































Aviation Factfile: Modern Aircraft 


Sukhoi 


Su-27K/Su-33 ‘Flanker’ 

• Ship-based interceptor • Heavy missile load • In service 





H aving previously operated only 

helicopters and the vertical take-off 
Yak-38 ‘Forger’, the Soviet navy had 
an urgent requirement for a carrier-capable 
aircraft to equip its planned force of four 
new aircraft-carriers. Sukhoi responded with 
the powerful Su-27K ‘Flanker-D’ (sometimes 
known as the Su-33), an adaptation of the 
standard Su-27 ‘Fianker-B’. The aircraft 
has entered service, although only one 
carrier has been completed. 


A By considerably 
modifying the land-based 'Flanker- 
8’, Sukhoi produced a highly effective 
carrier-based interceptor which entered 
service on the Admiral Kuznetsov. 
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Sukhoi Su-27K/Su-33 ‘Flanker’ 



▼ ‘Blue 109’ 

This aircraft was the last of the Su-27K 
prototypes , which were known as 
TIOKs. It was the closest prototype 
to production form and was deployed 
on the Kuznetsov’s first cruise , 


▼ No £ cat T carrier 

After deciding that a steam catapult could not be 
developed within the required timescale, the Soviet 
navy opted for a combination of a ski-ramp and deck 
restraints, which hold the aircraft against retractable 
thrust deflectors while it runs up to full power. 


^ Extra missiles 

Two additional underwing hardpoints allow the 
carriage of two extra missiles. This gives the Su-27K 
a formidable eight-shot BVR capability when armed 
with the R-27 missile . 


*4 Sukhois on deck 

Visible behind this Su-27K is an 
Su~25, several of which have 
been modified for carrier training. 


▼ Folding 'Flanker 1 

Folding wings and tailplanes 
allow the large Su-27K to be 
stored on the carrier deck. 


FACTS AND FIGURES 


► Victor Pugachev, flying an Su-27K, 
performed the first Soviet landing on a 
conventional carrier in November 19BS. 

>* Several Su-27s were used to test 
features of the new Su-27K. 

Production ‘Flanker-Ds 1 are known as 
Su-33s by Sukhoi. 


> In spite of Sukhoi's use of the Su-33 
desrg nation, the Su-27K is not a 
development of the advanced Su-35. 

> The Su-27K is unable to operate at full 
weight from a carrier deck. 

V Early take-off tests were performed 
on a land-based ski-ramp. 

























































PROFILE 


COMBAT DATA 


THRUST 


SERVICE CEILING 


Su-27K/Su-33 ‘Flanker’ 


‘Flanker’ joins 
the navy 


-I- . I *! .1 

Mm.i Su-JFK 1 i«Lj n 
slightly survicu 

i j iIiim j th.in £Iik 

Su-27 Ftanfcwf B 
ll has a yrnialur 
veiling chan i!$ 
ricuicsl WftstBfin 
counlwpwl,, Ills 
F-lJD, however, 
and is about 
20 knvii £12 m p h | 
raster ifi.tn the 
r_,ln™jafrt , FLankaf-3'. 


Su-27K 


AHKEI 


F-lflO 

TQM CAT 
lb, 150 TO, 

K.9T0 ttl 


17.AM 


K.0OQ 


f Flanker-D’ at sea 

DECK MANOEUVRES; Wing and Taitplant) folding Is nocessary 
in make the large Su-27K easier to handle on deck. To avoid 
collisions, flying surfaces are kepi folded as long as possible. 


FULL THRUST FOR TAKE-OFF; WHh ihe deck reMralnls 
engaged. Ihe aircraft's AL-31F lurbofans are wound up to full 
afterburning thrust. Retractable deflector plates move up 
behind the 1 Flanker-D" io prevent damage tmin f ei thrush 


Su-27 Flanker-D 


Ar l lIi igur ily -I iy vVim ll r WV[ 
oontruk lira mlatnod by Ihe Su 
; : r -K. I lie oeirwcl m ■ i \*' I Sii . 


Type: cam.Gr-based interceptor arid air 
defence (sg filer 


hci; a digit; 151 BWSystem ami ■, 


Powerplanl: two T22^94;N (26,1704b, I hrnst) 
Saturn Lyul'ksi AL-31F afterburning turbnfans 




In grdm to prevent ta«l 
scraping on lake-off 
the tailcone gf Ihu So 
?7K was conafdergtbty 
Shortened. This also 
affows flower landing 
6pe«fs arid B snort Mr 
Idndtiyg run, bul reejunee 
brwnrd fepoiftiionjng ot 
tto chaff sand Hum 

cfifipftfteoffii, wild i wnm 

also redtKUHl in rujjHKn 


Ptftvflriul emqines yna vital S m Ilia httgvy FI i ■ i -;oi - L>" to QpHU 
Irwn camera without catapults. Th* hghtef MiG-29K was less 
piiwuHuJ bul u-ISeriXJ tornparabta pKrflbirilarXw 


Su-27K FLANKER-D’ 


245.18 kN {56,380 lb. tfmibl) 


F-14D TOMCAT 


MiG-29K 'FULCRUM' 


206 KN (46,342 fb. thrust) 


173 kN (30,918 lb. thrust) 


Lung TFiitiji.! is 
osstmiiai ior ih* ■i«-i=s 
(Jyfenca in which 
:ind nm-rak 
ITUr-.t iJ* ’ in|HH':U| l1l.nl 

twig hipriwa Shey 
ui;n.h I fn ■ i'aval balUit 
rjf04.jp Only II ra 

i K r. -il. i 

ai'incvo a nt.HJU -hi n 
11. HtSTk-ml.) r.ing^ 
wl IIkiiji. culcrnal lurrf 
tanks iak|t>g up 
■.".jl'.iai'Mi pyfqns. 


A fleet ttl' lour umi'T-'i w;b 
[o he hull! It - r till 1 S< >\ lei 
nuvy, 11u first of which, 
the ybiftsr, w.is launched on 
i JXvchhIkt 1985, Miitli carrier 
wu,s to K s cqu!p|K;xi win ;m 
\iiIvomc 1 .iily \\liming -uJ 
Corn ml System ( WVAdM 
]>l:ili( ji n j, us \s l - II :i-. ,i clixlicnifil 
nil' (tel in k c jik it if l <.Il-i ivixl In mi 
the Su-2 - llunkei l!' and ;r nmlh 
mir slrikm viisiuri trl llic VlMj-2^ 
kin Hvn :\s the Mil. 2?)K. 

IjiadgiUitiy- | in il ileiiis aiu-r 
ihe i ijisik 1 . 1 j j i ?! ihe Sr jvk i ' ni* m 
led to thi euinptL'iion of onh 
one i jirier. ihe Ihifisi. whii h 
<*nlt*recl Service us itie Atltfiimi 
A 'uznvboi'. Cunseqnenih . 
pmduaion of the Su 27K wits 
reduced Iron u poiemiiil T 2 


m oriel io til ihe iHiraotanle 
in lllght rolutHling f.ircl. . 
hiKt to mowe shea Inlra-RLtd 
Swudi nrM t Tiudung (IR£ D 
r i -f tty !:; it vbdfcrd 
Imrii its ijsij;il rsonfrnlttk> fjodltat 

I ' i ■ m ■ vii i' li rw-, Il k:- r ii j? ■ vi ■ 
.jrgun>l|KMi .uni luii.Hirki . >1 
Miguhi J:y llu i iwi il i at 


Range: 3000 km (i.sos mi.) dean 


Service celling: 17,000 m (56.900 ft.) 

Weights: maximum oanw launch weight 

^9.940 kg (05,963 lb.) 


Armament; we 30-mm cannon, plus up to 
eight R-27 (AA-1U "Alamo 1 ) air-to-air missiles, 
or a cornbinalion of R 27s and R’73 
(AA-t t ‘Archer') air-to-afr mtssjies 


Dimen^i tms: span t-1,70 m (48 ti. 3 in ) 

length 21 19 m (69 It . 6 in.) 

hoigli! 5.65 m (19 It , 3 in ) 

wingi are.'] 46.50 in (500 sq. fl.) 


‘Sfcil Back 1 radar is common 10 Ihe Su-27 and MiG-29. The 
urn I i-as excellent range perfomrwx® and power, i.jul sesmning 
capacity «$ poor, witfi multiple ter gets causing problems, The Su- 
27K relies or^ AWAGS or Ground Controlled Intercepi (GO) suppr.nL 


A iTumlanlial squBre-secttop airestor hook was (ntrodue^d on 
Ihe first Su-27K prototype. T'--e undercart agu if- a-so mr<t ned 
to withstand earner landings and twin nosefvMTetifu aro Jitted. 


SKJ-RAMPr A convent tonal take oil by tho 'Flank.- ! V would be 
impossible if Ihe Acfwirdt Kuznotsov wns not .'Quipped with t 
ski-ramp. Tlit direr. 1 leaves h •> rump at a ■ \ ul (IkmiI l lvh 
(92 m.p.Ja.j and at .-m angre i:f uttac.-k ul 14 l i .■ t:il<u ult run r: a 
mare ‘00 rn (300 fl.> when lighlly loatiei'l. m 1BC m (600 h) al 
masctmUM' uarich w :njHi Hw- iiirciaff Iqundi i. n lull 


in a maxiniuirt of [usl 20, 

In .‘li kliiinn. flic Su-27K found 
itsdl in compelition with the 
,MiCi-29K, .since 1 only one .tin cifl 
’> pc w:is ro he ■ irdered For ihe 

soli.- cuirior. With ji.s strong 

political position. Sukhoi wis 
;|hle in secure orders lor ic, uii 
L'omhal dedicufeil 5LI-27K, even 
though (lie mulli-role Mi( i tuiglit 
luive I )oet k ihe heller eitoicr I nr ;i 
ugle-type ;ui \s mg. 

Nev ell I u less, l lie kkinker 1) 

■ v |m ’senis .i highly capable 
.ni'crnll w illi pw >\ser!ul rudur, u 
he;i\ \ iii in .ii» missile tn:ii I and 
excellent range. Its kick ol Mr Ike 
til il v i . ! ..’irv add re: --cd in 
service und ihe aiivgih set ms 
likely u> have gained a podded 
rect Tnila t.ssa net ■ system. 


Ooo^pit i ncxkflqsUiOna wem kept to a mininuim in Ihe 
Sut 27K Tha cirvty adcui.; <.. i «qUftmont was that 
relaUng to a more precisa landing ^ppmedi system, 
r i' i ■ tvH hook, and wing i;'id conlmfe. 


A typical bad for the Su-£?K i$ 
represents! here, The AA-10 ■Atamct 1 
rnissilus provirlu a LwyaiKl vLsunLrortgfi 
....... i ,ii: ii I, i AA 1 I 


MaKitmmi speed; 230(5 km/h (1,426 m.p.h.) 


This unusual angle shows the muzzle 
of the 30-mm cannon in the starboard 
leading-edge root extension (LERX) 
and the Su-27K‘s retractable refuelling 
probe to port below the cockpit. 


Only one squadron flies the production Su-27K, the 
1st Squadron of the Severomorsk Regiment of the 
AV-MF (Russian Naval Aviation). This aircraft was 
present during the type's first operational tour. 


Su-27K Tlanker-D’ 
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Aviation Factfile: Modern Aircraft 


Sukhoi 


Su-34 ‘Flanker’ 

• Advanced strike aircraft • Long-range • Side-by-side seating 



P ossibly one of the world’s most 

admired and distinctive warplanes, 
the Su-27IB/Su-32FN/Su-34 is a 
formidable maritime strike aircraft. While 
some confusion exists, even among 
Sukhoi officials, as to the aircraft’s true 
designation, there is no doubt about its 
incredible capabilities. Although a chronic 
shortage of funding continues to dog the 
programme, it seems likely that the Su- 
32FN will eventually enter service. 


A The number of 
different variants that have already 
been derived from the original Su-27 
interceptor is a credit to the versatility of 
this exceptional Russian design. 
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PHOTO FILE 




Sukhoi Su-34 ‘Flanker’ 



▼ Long range 

The Su-34 has a completely 
redesigned forward fuselage 
with side-by-side seating 
and full dual controls , It also 
has twin nose wheels and a 
longer wheelbase , 


A Big brute 

A pre-production Su-27IB inside the 
hangar at Kubinka dwarfs the MiG-29 
‘Fulcrum' in the background. 

4 Carrier trainer? 

Taken by TASS, this photo apparently 
shows the Su-27!B poised for touchdown 
on the carrier Kuznetsov. Note the lack at 
an arrester hook, however. 


A Uncertain future 

Despite funding problems, the Su-34 entered 
operational service in the mid- 7990s. 


A Flying ‘Platypus’ 

The characteristic flattened nose 
profile has led to the universal 
nickname of ‘Platypus’. 


FACTS AND FIGURES 


> Sukhoi confirmed the Su-27IB 
designation after it was revealed 
accidentally by TASS photographers. 

V Buddy refuelling is likely to be an 
important part of Su-27IB operations. 

V A food heater and toilet are fitted in the 
cockpit of the Sli-27IB. 


> For its ASW role, the Su-32FN carries a 
magnetic anomaly detector and a pod 
containing up to 72 sonobuOys. 

> By 1997 an order for 12 Su-32FNs had 
been placed by an unnamed country. 

>■ Unit price of the Sli- 32FN in 1997 was 
quoted at roughly US $36 million. 

















































Sukhoi Su-34 ‘Flanker 




COMBAT DATA 


PROFILE 


Modern maritime strike aircraft 


■ BAo SEA HARR EE R FA Mk 2: The new 

genera!ion Seit Harrier provides The Royal ktevy 

wilh an effecti ve maritime tilnke force 


■ McO D PM-IB HORNET: The i lomat 
continues U> be one Of Ihe uios 1 capable and 
■versatile strike aim raft in fronMina servif-tt 




ynm 


1 ■ ■ 


■ FANAVIA TORNADO IDS: For anti ship 
work, ihe principal users ol (he tornado are Irie 
RAF nnri ihe German Mari integer 


H SEP EC AT JAGUAR: tridJa m among several 
Jaguar users, In addition 1g ground attach,. M 
aircraft afso perform merltimS strike duties. 


Su-32FN/Su-34 ‘Flanker' 

Type: two-seat long-range maritime Slnke 
aircraft 

Powerplanl: two iao,42-hN (29$40-lb -thrust) 
NPO Saturn LyuJ'ka AL31FM afterburning 
turbofans 

Majinuim speed: taoo km/h (l,HBm,p.h.) 
Range: 3630 km (2.230 mi.) at alTiiud? 

Service ceiling: 15.000 m (49 000 ft.) 

Weights: maximum take* off weight 44.360 kg 
(97,590 lb,); normal fcak-e-oft weight 42,000 kg 
(92,400 Lb.) 

Armament: up lu 8000 kg jl 7,600 tb ), including 
1D0-/250-kg (220-/550-lb.) bombs, 1500-kg 
(3.300 lb.) ASM-M mi*sil*s and KGMU cluster 
bomb dispensers 

Dimensions: span 1475 m fllj fl. 4 inj 

length 23.95 m (92 11. 6 in.) 

heigbl 6.5 m (21 tt. 4 in.) 

wing ama ;<wi.) 6? m ih'6 sq, fl.) 


Second gpnei alien 'Flankers' 
like the Su-34 boast a reiractabfe 
in high: refuolung probe to extend 
fl-M^ir already lorrnrdatite combat 
lackis funner. 


Pitxhjtdjori Su-34a laaiurC a 
redesigned nose gear along 
with Larxiem main gears, 
v.r ! 1 1 <i :lf 1 •: h*ji i.ijLnyh mem 
'VUi?r n-r 'FUji'lktr' ViinanlS 


Flanker’ 


The heavier weight of the Su-32FN/Su-34 has 
resulted in a redesign of the undercarriage. This has 
given the aircraft a distinctive tail-up attitude on the 
ground, in contrast to fighter variants which are 
known as 1 Cranes’ because of their drooping noses. 


Despit# the new forward fuselage, the res! ol the 
airframe remains essentially unaltered from the ongirtai 
Su-27 irderoeplOf. including The twin tails .11 .like I he 
Su-27UB and Su-35 variants which have now I n:,. 


A t r j 11 h i, It ruble rcdedp’ii ol 
Lite b:i\K Mi-2 -7 'Flanker* 
produced ihc £ 1 f)\ -1 
prototype in the curly 1990s 
Referred to originally as the 
Su-2 7 l\i 1. the airrraft appcaaid 
to lie a carrier tinnier. hut when 
rbc ini*.' <Icsygnaiion of Si 5 ."713 
\ icciimc known ii was Icnr flui 
the mnchri'ic w.m de-siiried Ru¬ 
che strike role. 

I eamiVN ui the 1 icw muchiiU' 
i iucIi 11 k-c I a side by .sidi ■ (svti sc. 11 
1 ot k|lit, -lilt 1:1 Let i in u u nnplclcly 
nrw iirtsc set lion Hit* fill ire* 
uikIcii uii.igc was strengthened 
and 1 Ik niachint opiiniisetl for 
low-knel attack/maritime strike 
in .ill weathers. 


When l be Su-2“111 was 
revised lor production. E\vin- 
wheel n 1:1111 undei'ca: nnge 
bogie* were introduced, along 
will 1 a ‘glass cockpit and 
compaTihifily with a wide range 
of weapons. Iniemlcd primarily 
as a rcpl.u i•merit lor ihe Su-2 1 
‘[•'em 1 t . 1 he Sk W |\\ is kin>wn 
in ihe Sukhoi design bureau as 
tile Su-4 1 . 

An a!l:u k 'Plinhei appeared 
I 01 I In 1 11 M l in a. ii 1 11 le \\ 1 %l a.I 
11 k_- lh L )s Pat is \ir Salt hi. I lie 
aircraft was deserilxrd as a 
niaritijiif attac k \ arianc of the 
Su 2 lb, designaLcrl .Su-3JJ ,, N. 

1 tie programme was halted in 
1997 because of a lack ol 


resources al .Sukhoi. by wlm Ii 
lime the nun bine w as desi nix’d 
as an export version of the 
Su-271B. 13 \ June 1997, however, 
the Su-*»2PN was back in action 
at the Pans Air Salon. 


Sinkin vn rt 7 me : 

havft fl unipli-Viy r—: |f;Si'-li !■!' I 
forward liL^atagti, or all glass 
cock pit vvitt' siffc by ■ sicfc- sea .5 ini 1 
am I FliU tJuai IhgN airilN 


m arirhi or‘ to iMr-to-surface weapons, it-* 

/- n.m.j liiy, A A. "i -I 


Gai -or- i roi r.'j Mi me ■. I lavi: 5 a a 
y. ‘I'M rm « w - 1.1 U ihe F -M -ki -r ’ 
v i.. mi • Li ti m >i . 1 ; 

• 1 -i. Mib imj ■■■ 1 

■. Ill 1 I - 1 1 inr UK Hid in, 


This particular aircraft, originally referred to as 
the Su-27KU, or carrier trainer, was later 
designated Su-27IB, signifying a strike role. It 
was first seen at the 1992 Moscow Aeroshow. 


1. Jnlike the single seal awl 
1 ■. ■ 1. i" - ■ 11 ii- 

‘ ii 1 34 Ii .ill .rU- , 'ii jW-firiiflli.:, 

n,!l nfjso wtlli ii dkriuan- ti; '■ >1 

ill'- - Yi-vY fjil.lf." l.lltiU. 


TIih Su- 34 ran cauv .1 wn ?- v, *1 m ■ ii 
exterrial Stores, virto;Mf/ Dm entire 
i ■of Rnsr.ian ait lo surtaco 
weapons T!iey inefi <■ Jh tnu-k q 12:'c 1 >i ?.! 
and 250-kg (SSO-to.) bombs. SL26 laser- 
■gukted rockels, GBUs H S rumounad. 
toug-ranae stand-off missites. 


AILhouyfi If ■ 

ls ... to iii.-11 ot ihe 

tandem-scsift Su-27. ibe 
tailiKsrte has tieen 
■ urriplijiiely fix : :■ |r .nreef 
iii id rq 1 irijsi rined lo ryxeui 
ji iiLjrwarcl facrfHj radbr 
m|.'Lt[.d lo UH> Nl I.'’ tilfi •; 1 
Ii -11 in Sl» 3 7M -itinnj -.vim 
twin braking daile*. 


Haw ganaralcori 3lnke ancruft neve futiL- oHioerii lurtx>lan 

eogintfs and ar&aiui rongi? than m^iy uf tneir pradw^sons. The 
Su-34 ig nn excftfilinn. n-a I yi.l'kn AF-1ie putting oui e lijial o* 
245.18 kN (58.E80 lh [hrusl;-, -nuen more r-nn thoisu o 1 prevInuS 
general ibi 1 aSlack aircrafl auctr az ItiO SukhDd ‘Fancer . 


Su-32FHt 'FLAHKEfV 
245.13 kH 
(56,680 16. thrust) 


BQMQLOM) 


II 111 I m inline 1 ■jl 1 lk .11 
viHIrHU Ol IhH 

'ft.iMk-- 1 .111 .. 

a wlrit' va 1 11 ly 1 'I 
axternal slums, up 
tu EHXKJ tu j. I his i'j 
no imfwovenwini on 
its piedecessor, th« 
So -2't. r:-*jr I-S ii very 

impressive an 
companaw wilh 
me smaller Find 
lighter F-15E, 
wrfirch can carry 
mucri 
ordnance. 


F-15E EAGLE Su-24M 'FENCER-D’ 

253.90 kK 219,66 kN 

(53.250 lb. thrust) (49,414 lb. thrust) 


Su-32fN FLAKKEF 


Su-32fN 'FLANKER' 3000 kg (17,600 lb.) 


F-15E EAGLE 11,113 kg (24.450 lb.) 


Su-24M 'FENCER-0' 8000 kg (17,600 lb.) 


MAXIMUM SPEED AT ALTITUDE 


. . ■_ ■ ; . ■ ‘ • ! ■ I T l ■ 

fjericffmancfl ol it» Su-34 rAprefianla a ayiircierablif impftivBrnwij 
ovnrlhu F«iv-l>j' it n- -.nil «£■! [ mji lunmod in many raapocin t >v cr.(* 
WcDcjihkHI 0CEH|Lr. 1 I6f . a miictl fild^l IK-:-.n311 mail III-.' Ekiktii.li 


•u-tir n flAMER 1 m knlrtl 11.110 nt.p.li.| , 


2E55 km.'li [1.646 ill.p.h.) 


f.HM-FEHCER-O' 1 


Su-34 ‘Flanker’ 
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Aviation Factfile: Modern Aircraft 


Transall 


C.160 

• Franco-German tactical transport • Sigint and civil variants 



A Built to replace the Nord 
Noratf&S, Transalls have, until recently, 
single-handedly filled the tactical 
transport requirement for the German and 
French air forces. 


O ne of Europe's earliest multinational 
aircraft programmes was started in 
1959 as a collaboration between 
France and Germany to develop a new 
military transport. Nord-Aviation, HFB and 
VFW formed Transport Allianz, or Transall. 
The resulting aircraft, designed to replace 
the fjord Noratlas, carries a payload of 
16,000 kg (35,200 lb.). The prototype flew in 
February 1963, and deliveries to the French 
and German air forces began in 1967. 
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PHOTO FILE 


Transall C.160 


▲ Fire-bomber role 

This Luftwaffe C. 160 demonstrates a 
secondary fire-fighting capability , with tanks 
fitted in the cargo bay. The rear loading 
ramp must be lowered for this role. 


▲ Turkish Transall 

Turkey’s C.IGOs operate 
alongside a smaller number 
of 0730 Hercules and ageing 
C-47 transports. 

Updated C.160D ► 

The threat presented by 
heat-seeking missiles was 
addressed in the C.160 fleet 
by fitting missile defence 
systems, such as flares. 


▲ Paradropping 

The main door on the right-hand side 
of the aircraft, behind the main wing, 
is used by paratroopers. 


▲ French relief flights 

This Armee de I'Air C. 160F, in a 
white colour scheme, has seen 
service in a humanitarian role. 


FACTS AND FIGURES 


> Of the C.160NGN built for the French, 10 
are fitted with a hose-drum unit in the port 
undercarriage sponsor! for the 1FR role. 

> The four French C.16QH ASTARTE aircraft 
are fitted with jFR probes, 

> The C.160SE electronic surveillance 
version was proposed but never built. 


► Two C.160G GABRIEL electronic 
intelligence (Flint) aircraft replaced 
similarly equipped Noratlases. 

> Some French Tran sal Is are based 
overseas in Senegal and New Caledonia. 

>- The Transall programme is now 

controlled by Aerospatiale and DASA. 

















































Transall C.160 


PROFILE 






ACTION DATA 


LOAD CAPACITY 


LANDING RUN 


fln-1?BP CUB* 
804 m |? J35 H.j 


Despite bnlnq u Iv; ,i .i.u-u'i. IV* U isn1>. •. n 

ttfKJLlabio load-carrying capacity. Howwwc R» performance 
wrt’i o fiiii load aboard would not be as impressive. 


16,000 kg I 15,200 lb.) 


C.16G0 


An-12BP ‘CUB 


20,000 kg 144.000 lb.) 


C-130H HERCULES 


19,686 kg (43,303 lb.) 


In common wish mo&t tactical transport 
types, the C, ICQ J ias a rear loading 
ramp t : -!S forms the underside of iho 

upswgpl rear fusefage. 


Thfj French mr lomo's 
C-160H ViUSHlt 15 CSSfitl to 
corrinunicaio wiih missile- 
armed nttctesf submarines 
If) a Sjmiiar role la the 
US Navy's E-G Mercury 
The cargo hold carries VLF 

cGmmunicaliDr.r: equipment 

arid assccia’ij:.;. 


C. 160 s in military and civil service 


I C.160D: Tha I uflwafle Has baen ihu larctcisi operator o! th« 
Transall It is Us principal Transport machine and still equips three 
wings. Search end rescue is a secondary rate for these Aircraft. 


| C.lGOPl Air Trance operated four G.ISQPs, converted from 
French air force C.IGQFs In 1970. Flown under contract la the 
French post office. Ihey transported moll, 


H C.160T: In the early 19-7D:-. Turkey look delivery of 20 
ex-German dir force C.1GDD&. These were radealgnaled O.I6OT3 
and had o modified camouflage scheme applied. 


Bnvny o smaHar airctslt. 
the transafl has .i 
slKrftesr InFHJirifl run Lh-ui 
!het Mrger lypes Short 
laktf-oir arsd QrvLf-ny din* 
,vy ifs’ipcitarii for mcs'cul 
Irnnrsporr nincreitt which 
are required lo use 
hastily prepared landing 
steps ccnslTucled jo 
confined areas, possibty 
under gnemy (ire. 

A negatkm iactar cl the 
Trark&aJt's small size is its 
cos-rtejponding^ shod 

■nr-; ft I, DppFO^m^ttdy a 
Iturd ol lh.it of [ha C 130 
and An- J2\ Thui 
shcwic&ming was 
J . ■ 

C.1SQNG. which 
enlroduced In-flight 
Jtituoltirig, 'iVlllN 1 l.lli-l 
vefSKrfiE bl the C* 130 
have alio becte 
eputppod w|Ci HFR, An- 
r^s hpva never 
fitted \v! Hi Hns tool tiro. 


C.16DD 


1182 km 


A:i-l£BP ‘CUB’ 
oSCOVui 
(2,232 (111. 


Hill ^ 

‘A 




C-13W HERCULES 
3539 km 
(2,194 ml.) 


C.160F 

lypp: military transport 

Powcrplanl: two 4548 kW (6,100 hp.) Rolls- 
Royce Tyne RTy.20 Mk 22 turbdpraps 

Maxi mum speed: 536 km/h (332 m.p.hj □! 
4500 m (14,760 ft] 

Range: 4500 km <2,790 mi.) wtth 6000-kg 
(17,5004b.) payfoad or 1102 km f733 mi,) wllfl 
16,000 kg {35.200 1b,) 

Weights: empty 29,758 kg (63,263 lb.): 
maximum lake-off 49.100 kg (10B.Q2Q lb,) 

Payload: 93 hoops, 63 paratroops or up 
to 13.000 kg (35.2Q0 lb.) of cargo 

Dimensions: span 4D.oo m <iai ft. 3 in,) 

length 32,40 m (106 ft. 3 inj 

height 11.65 m (38 ft. 3 in.) 
wing area 160.10 rrv' (1.723 sq. ft.) 


Tito IfcjhKJeck Gtmf ol Die C,100 conafgls 
nl & into I r.o-pilol and I'KjJst engineer. 

I■ ' .i.i' -.ri •; fully I-' 1 - -0 an-: I tii 

{XKxfaLeonocf in iikjhi and on Hie ground. 


Above: The C.160NG 
(nouvelle generation) 
is distinguished by 
its in-flight refuelling 
probe above the 
cockpit. 


Among the projected varetons 
ILi.l1 .Ilf I not i-:m! •. : 

v.'us the C.lOQAM (avion 
d'aJerte avenmtiej. Thfe woufd 
1 -ive fiUcri an affixes te early 
wsirNng rate, wi|h large 
radonws fhted m the nose and 
tail, m a similar fashion to the 
H-fated Eiiiish Aerospace 
Nimrod AEW.Mk 3. 


Transport Allianz 
collaboration 


I nitial pitxiucEion. oi the C.I60 
indutlctl 110 for Germany 
and 50 fur France. All were 
amipleicd by 1972. but France 
later bought another 29 new- 
general ion C.lOON'Gs with 
uddiiinn.'il fuel tanks, in-lltght 
rofuellitig (UK) probes and new 
avionics. Ten are Fined with 
hoses allowing I hem LO reluei 
tactical aircrall. An upgrade 
programme was stalled m liie 
( triy lOOfls to modernise the 
LSirliL t .ujcrall and add defences 
against missiles. 

Fwo ol 'hi' newer aircruFi 
were completed m i 160CI 
GAHHIF.I. .signals intelligence 


C. 160 D 


Below: This Swiss-registered C.160 
was used by the Red Cross , Other 
civil examples included four postal 
aircraft in Air France colours. 


variants They have a number 
of additional antennas to pick 
up emissions from radar and 
other systems, A further four, 
designated C.16GH ASTARTES, 
we a i.qu ip per 1 i o co i am uni cate 
with ballistic missile submarines. 
They use long (ratting antennas 
■■i iransmrf very low frequency 
(VI.fo radio signals which carry 
coded messages that can lx* 
received underwater. All six of 
these special mission versions 
have refuelling probes and hoses. 

Geniumy sold 20 of iis C 16Us 
to ‘Fiji key, and the remainder 
operate as the Luftwaffe's main 
transport aircraft, equipping 


This is one of 110 C.160s delivered to the 
German air force. More than 200 C.160s were 
built, initially for Germany and France, but new 
aircraft were also delivered to South Africa. 


three wings. South Africa 
bought nine CJnOA as pan ol 
the original production bsitcli. 
but the.se were retired in the 
early 1990 s. 


Two Rolls-Royce Tyne lurboprops 
power all Transall C. 1603. This 
pcwarpianl has al&a brean used m 
the Atlantic maritime patrol aircrefi. 
Two four-blnried Rfilihrfi AfirOsfj^xn 
Dynamics propelters affl fitted. 


The main cabin ol IN: TaossT will 
frofd 111 to 93 1 reaps, 01 lo 65 fully 
equipped paratroops or 63 stretchers 
and four attendants. Other typical 
loads bdtute arrnaurcd vswbtee up 
to l G.QOO kg (35,200 t>.) in wa^ht 
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Aviation Factfile: Modern Aircraft 


Tupolev 


Tu-16 ‘Badger’ 

• Tanker • Anti-ship missile launcher • Reconnaissance role 



S till in service after more than 50 

years, the Tu-16 ‘Badger’ remains a 
vital part of Russia’s Long Range 
Aviation, serving as a tanker, electronic 
jammer and reconnaissance aircraft. The 
‘Badger’ was also sold overseas, and 
remains in service in China, Ukraine and the 
Middle East. Despite its age, the ‘Badger’ is 
still a very useful aircraft and will almost 
certainly be flying somewhere in the world 
for many years. 


The Tu-16 has proved 
capable of adapting to many roles. 

With the shortage of cash to fund a 
replacement in Russia, it wiil remain an 
important aircraft for many years to come. 
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Tupolev Tu-16 ‘Badger’ 



T Desert launch 

Egypt still operates a handful of ‘Badgers' 
based at Cairo Wesf air base. They are 
equipped with the ageing 'Kelt' missile. 


▲ On patrol 

This ‘Badger-G’ is one of the earlier model ( Gs' with 
missile-carrying ability but no ventral radar fairing. 

Missile launcher ► 

A ‘Badger-G Mod’ carries an AS-6 missile, it has a range 
of 300 km (185 mi.) and can carry a nuclear warhead. 


▲ Ocean snooper 

This ‘Badger -F was spotted near 
a NATO surface fleet during an 
exercise. A small number of these 
dedicated reconnaissance aircraft 
serve with Russian naval aviation . 


Chinese ‘Badger’ ► 

Probably one of the B-6 export aircraft 
subsequently delivered to Iraq, this aircraft 
was equipped to deliver the C-601 ‘ Silkworm ' 
missile. This system is large and slow ; and a 
lot less dangerous than the Mach 3-capable 
AS-6 ‘Kingfish’ missile normally used by the 
aircraft in Russian service. 


FACTS AND FIGURES 


> ‘Badgers 1 are believed to be in service in 
Belarus! China, Egypt, Iraq, Russia (naval 
aviation and air force) and the Ukraine. 

V A small number of Tu-l6PP k Badger-Js' 
remain in service in the jamming role. 

>■ ‘Badgers' originally employed a wingtip- 
to-wingtip refuelling technique. 


>- About 20 Tu-16N tankers serve with tin 
Russian air force (WSJ and six with the 
naval air force {AV-MFJ. 

> Ukraine's Tu-16s serve with 251 HBAP at 
Belaya Tserkov and 260 HBAP at Stryy. 

>■ F-117 bombers attacked three Iraqi 
‘Badgers’ on the ground in the first Gulf 
War. 


























































Tupolev Tu-16 ‘Badger 


profile 


Half a century of 
‘ Badger’ power 


D c.sp.iK* lx.'ing obsolete in 
its original rofe of 
nudtsir free-full 
bombing, the Tu 16 ‘Badger 1 is 
still doing sterling work in the 
hands oi a .small number ot 
pilots, most notably in Russia 
and China. Tile Tu-L6 airframe 
was highly adaptable, and was 
soon pressed into servirr in the 
first Soviet ait to an refuelling 
spuadrons, a role in which the 
airetail remains to this day, 
tlesignaietl Tu-UiN. Another 
role that the Tu-16 (vLiiiKni was 
as an airborne missile launcher, 
at timt carrying the KS-1 KoimT 
missile and then the faster 
kh-JS, Chinese built 'Badgers', 
known as Xian I [-6s, carry the 


0601 anti ship cruise missile, 
and also carry out test and 
development work. Other roles 
for the Badger are in electronic 
warfare, using chaff launchers 
and various active jammers 
(Tu 16PP Badger-]') and in 
fong-range reconnaissanee 
(Tu 1 ()P ■Badger-C). 

About 100 'Badgers' are still 
flying iti Chinn, with about the 
same number Hying in Russia, 
and around SO in the Ukraine. 
Quite how long the 'Badger 
will remain in service is hard 
to determine, but the absence 
of any obvious replacement 
suggests that the aircraft could 
well survive to celebrate its 
fiftieth birthday. 



Left ‘Badgers’ used to be a common 
sight flying near every NATO exercise, but 
fuel availability constraints mean that the 
aircraft now rarely fly even at home. 


The radar system in the rose <s 
believed to bn tee system known 
to NATO as 'Short Horn’. 


The tew lemainu iff -u 10 

liiWWi 1 :, • ■ : 

Old wirwjhp litt'iHin* ! synim 
with u probe-ilnrl- riifvp o 
system looalod In l ho 
capacious bomb bay. 


Tu-16 ‘Badger-L’ 


The Tu-16PM is a dedicated electronic 
intelligence gatherer, with special electronic 
aids replacing the rear gun turret. The nose 
has a small thimble radome, and the aircraft 
retains its dorsal and ventral turrets. 


A useful defensive armament 
is retained in the lurm of two 
NFI-23 cannon in the dorsal 
■*' ;! vs v '■ • ■ 'S 

Hus 'P. (tiger - variant varies 
widely, bti mosl twee. 

<. in u -os wfMkjw n the port 
forw;.ii !| lusuiage 





Above : Some ‘ Badger' variants retain a 
manned tail gun turret and are among 
the last aircraft to do so. 

Thy firi-lip kis u rSiolnoini: antenna, 
probably used tu relay l^gb-trequartcy 
radio communicaiiQniS io surface 
vessels. 




V.- ' J 

I ny 11m K-Ai-.uk. 1 AM 3 turbojet, 

bul most current versions 

uSA Hie TLrriHrtskfl RD 3M 
engno rotfjd Ji -J3 kN ihnisl. 


The nose ot this Tu-16 has the 
pentagonal excellence award 
palmed Linder ihe bockpii. 


The underwing pods house eteclronic 
irfiofncaiion-giaihoring equipment and 
arc also Uded to Ihe earlier ‘Badger-F’. 


i iKrj most Soviet designs from ihe 10Ou:;. 
the Tu- 16 has large ovoiwirig fences to 
reduce spanwtse arffow and nducud drag. 


Rie ewtonded laiicune is believed to 
house etedrcciic coumor-msasures gear 
or very low frequency radio equpmenl lor 
communtcalicw'.s with submarines. 


‘Badger’ missions 

A 

MISSILE ATTACK: A Chinese H-6 launches a 0^601 crutsa 
missile. This weapon is a relatively slow and high flying 

JAMMING: The Badger T has an on-board chaff-CUltmg 


system, and is less of a threat than the new C-3Q1. 

system and aclive jammers, ao thal *\ can salurato a radar 

- \ 

* JJ' A)"., * — 

However, it has a veiy heavy payload and is si ill a potent 

with false signal sxaclly Ihe righi wavetenglh 

weapon. 

* 


★ 

* 

t 

L _ 

TANKER: The Soviet forces nventuaily settled on ;i 
pfoba-and-drogue lechnlque similar lo lhal used by most 

m _ , 


Waster ri air lorcan and the US Navy. Tho thrrsSy 31 

-'d. m 


mtertepibT needs fVsquerrt lop ups io remain on-siation. 



Tu-16 ‘Badger-G 1 

Type: iwm-anginad long-range anti-ship missile 
earner 

Powerplant: two 93-kN f20.92Q’lb -thrust) 
MLkulin AJYI-3M turbojet engines 

Maximum speed: 1 050 km/h [651 m.p.h.jat 
6000 m (19.700 ft.) 

Endurance: 5 hours with maximum loed 
Range: 7200 km (3,67& mi.) 

Service ceiling: 1 5.000 m 110,200 ft) 

Weights: emply 37,200 kg (31,040 lb.): 
maximum sake-oft 75.800 kg (166,760 1b.) 

Armamuni: two K-2S mte&tes plus six 23-rnm 
cannon in I ail, dorsal and ventral turrels 

Dimensions: span 32 .y9 w (108 II, 3 in,) 

longlh 36.80 m (120 H. 6 in.) 

height 10.36 m (34 ft.} 


COMBAT DATA 


MAXIMUM SPEED 


Jut engines g;we ii» ’fiadfior' hiryier speed than t(w bombfjrs it 
roplqicnd- The Tu-22, a smaltar design with Lugger c*ugirn2i., wui 
faster stilt, but short rarv f. :• nnrt ■ i u ■ • ' \2 J - er' w,r: 
airnoKt as fast by virtue of its swepl wing and enormous propellers. 


r^ii i 




lu-fAVM 'fl-EAfl-F 1 925 hm/h (574 <n,p,h.) } 


TH‘22 buhdeh A' 


COMBAT RADIUS 


Flange was An 

irsupcwtnjil feati.i(tf 
of the fwiFly jel 
bomijerS, nnd Itic 
1u l&waSOlWOl 
many Soviet 
designs liam thn 
]9&Qs Id suite* 
from 11 io lauk oi 
elllclen! engines. 
Fpr this reeson. 
Tupaleu designed 
the tu-95 the 
massive NK-12 
turboprop engine. 


SERVICE CEILING 


Badgurm My al 
Iwjti ,TUtiii t da l-of 

lofkfl riingei 
Operations ilpnJ 
to rr-ikc rpdrjr 
svarchw for 
lurr.lili: stnptf rnoro 
ullfscit™. Uie 
kjurtefi of Itur 
M)-fi iri nltso 
beller peridm Kjd 
□t Jitighl. Fbo ru 
22 Itud ao even 
befler crsding. 


l-lit'i hneK (315 #rp,p.h.) j 


Tu-16 'BAUBHMk Tu-142M 'BEAR-F' 
720Q kufrfjlS «vU 6200 km (3,970 ml.) 













































Aviation Factfile: Modern Aircraft 


Tupolev 


Tu-22M ‘Backfire’ 

• Strategic bomber • Missile carrier • Reconnaissance 




F ast, long-ranged and hard hitting, 

the Tu-22M remains one of the most 
capable bombers in the world. 

This large swing-wing bomber is tasked 
primarily with long-range missile strikes 
against shipping, serving with units of 
Russian naval aviation (AVMF). Equipped 
with powerful sensors and large supersonic 


A Together with the Tu-160 ‘Blackjack’, the 
'Backfire' makes up Russia's modern long-range 
bombing fleet. As a replacement for the Tu-22 
‘Blinder’, the ‘Backfire ’ serves in large numbers - 


missiles, the Tu-22M is even more important 
now that Russia has very few of its Tu-160s 
still in service. 


250 in total, with around 150 employed by the 
naval air arm. It may well drop decoy drones to 
confuse enemy air defences. 
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PHOTO FILE 


A Interception 

This Tu-22M-2 ‘Backfire-B’ was intercepted over 
the Baltic by a Swedish Saab Draken fighter. 

High-speed attack ► 

The Tu-22M-3 sweeps back its long wings for 
a rapid bomb run over the enemy fleet’s shipping. 


Tupolev Tu-22M ‘Backfire’ 


A Ultimate bomber 

The Tu-22M-3 is the most 
advanced and formidable 
‘Backfire ' development, with 
new radar, engines, intakes 
and more advanced electronic 
countermeasures systems. 


A Anti-shipping strike 

This Tu-22M is armed with the 
AS-4 ‘ Kitchen' anti-ship missile. 

The 11-m (36-ft.) missile has a 
range of over 400 km (250 mi.) and 
can be nuclear armed. 


A Maritime patrol and reconnaissance 

The Tu-22M-3 ‘Backfire-C ’ is employed by the 
Russian navy for long-range destruction of enemy 
naval fleets. The M-3 can also carry six AS-16 
‘Kickback ' attack missiles internally, plus four more 
externally. Defence is provided by a 23-mm tail gun. 


FACTS AND FIGURES 


For short landings the Tu-22M can 
deploy a large brake parachute, stored 
in the rear fuselage. 

► The Tu-22M can carry external rocket 
packs to decrease take-off distance. 

>- The ‘Backfire* can lift a maximum of 
69 FAS-250 conventional bombs. 


>■ Tu-2£M-3s were first used operationally 
on bombing missions in the Soviet war 
In Afghanistan in October 1988. 

>■ Video cameras are used on the Tu-22M 
for bomb aiming from high altitude. 

>- An inflatable LAS-5M dinghy is carried 
behind the cabin for emergencies. 























































Tupolev Tu-22M ‘Backfire 


PROFILE 


Soviet swing¬ 
wing striker 


F iiM known in ihc West 
as the Tu 26, the fu-23M 
’Back fin/ was ctevdojH c.i 
at ilie same time as the So-TIG 
vaiiiif>k:geometry prototype, 
and may have benefited from 
the Mime research by Soviet 
:icrtKlynamuists. ft is possible 
tli il early prototypes 'Tu '3Vj 1) 
wife in l;ui nititeallv iiuxlilktl 
Tu-22 ’Blinder' jirlrames, 
lienee liie Tu 22M do.ii'iialKin. 
Alkmi utivrly. ilu* name n.a\ 
lLave IHwri ;ul< >pk'<I simply to 
eonlu.se Yu Mcni analysis. 

i Jevelopment Ik'^iii around 
l L XrT and die produtlion 
'i'li 22M -2 'Hat kfire H first flew 


in t97s. l iiis macliine featured 
a four-man crew, revised 
undercarriage and two GSli-23 
iwin-lxirivl 23-nini cannon in 
the tail. Typically this aircraft 
would be armed with up to 
ihree Kh 22 (AS- i Kilehen ) 
missiles After arms limitation 
rivalies the bombers' rdiidling 
proS'wvs were removed to reduee 
ilieir strattr^ie capability. 

The Intel Tu-idM 3 llaeklire-t 
ini i( )due‘ed a lecemtoiltcd nose, 
k \plS (AS- If. kieKl Kick’) sin Hi? 
ratline attaek missiles, ■anpje 
( Si i 23 c mnoii, improved wtfdger 
intakes and two new Nk AS 
Lurbokms, The M 3 first entered 







* 


AJihough no flight igl i 
probe is normally carried, 
Gn® cart bs boiled .on 
ciunakiy il required tor 
a long-range mission. 


Tu-22M-3 ‘ Back fire-C’ 


This Tupolev Tu-22M-3 ‘Backfire-C’ is a Russian navy 
aircraft configured for a long-range anti-shipping 
mission. The Russian navy has large numbers of 
'Backfires', and as newer types begin to enter 
service with the other air forces, more will be 
transferred to the AVMF squadrons. 


hie I j- 22M'3 ci! reduces r.ui 
only more pCM^rful lurbofons, 
hut recorUtgued high 

performance ramp-lype mip.kfw 
simitar m sl mpHi tu 1 hose on the 
R. y,-?; 11 i MiG ■ " f OJtIvst". 


For years the Tu~22M was a 
subject of debate. NATO argued 
with the Warsaw Pact about 
its role, and even its real name. 

sen-ice Willi the Black Sua ilevel 
in i c )Rt replacing the M -Z in 
pnjdut lion. A tkklk’Utfl vk-elronie 
wuikiiv version, lln* Tu-diM I. 
is also minourvtI If > vxisi. 

Il* .hi craft ;.l Mwn hi-w lunrais Ofty 
u-.i« u p :l ;ioii:-.il >■« 1 •• I . | 

misaitas Altamattyofy, p (o 10 Kh 
could be cawfrien i. ir a ■.. .-i -1union erf 
both we;i|x?i i-v. 


two Ku/ p (+'ls'.w KKF-SM NK 
afterburning. lurbpfcjrn; F'MOpel the 
Tu 22M 3 to 2f?S km/h {1.317 m,p.h 
at an altitude of 11.000 m {33,000 ft.? 
Fuel reserves provide a 12fjC0-hn 
[7,440-mr ;■ ferny iange ?ind a 4000 Jem 
[2,480-mr.) combal radius. 


Large variabte-geomeiry 
wings arc swept forward 
for cruise and swept 
back Tor a high spaed 
dash O'#* the target, 



/ 

J 


\ 


For itetauce. ii single GSh 23 1 win- 
barrel 23- mm cannon jnd associated 
r.:torn; ;.u i.ii are mountedtn th© tent 


11 k: larye iTilMsiIh targeung 
and Jvivigninjn radar tn 
the nose ts oodenamed 
'Down Beal" and is coupled 
with ver y advanced 

v.l-."T ronic systems 


i hr BackUns-C’ cames a crew 
of foul comprising a n-in and 
- . : , t 

end two lurtner r.imwmembera 
behind. An lour have section 
seals under gull wing doors, 


For convenfiuoul missions 12,000 kg [26.400 
lb.) o1 bombs car-, be cemofl in 1 he weapons 

L i -:i - .1 ’: •• -V". : ’•'! 

uncfienvihg racks. The heaviest weapon is the 
FAB-3COO 3000*kg (6,600-lb .) boh'ib. 



TU-22M-3 ‘Backfire’ 

Type; kJ-ng-rnnga medium bdmbef and 
maritime stuke/reconnaissancc aiicmd 

Po^erplant: two 245.10-khl (55,00Mb.-thrust) 
Kuznetsov KKBM NK-25 turbofans with 
afterburning 

Met ximum speed: {dean and level) 2i?s km/ti 

(1.317 m.p.h.) 

Service ceiling: 10,000 m (5&,u0o ft.) 

Weights: maximum take-off 130,000 kg 
(286.000 lb.] 

Armament: 12.000 kg [26,400 lb \ in weapons 
Day; 12,000 kg (26,400 Sb.) cm externa] pylons; 
Ihree Kh-22 missiles cw 10 Kh - 15 missiles or 
bombs, plus one GSh-23 twin barrel 23-mm 
cannon rn lall 

Dimensions: span 34.30 m (ii2 n 6 in j 
ieciijtii 39.60 m (129 ft. 10 in.) 
bergJit 10 80 m [35 ft. 5 in.) 
wrng area 170 nr [I.S^O SQ. ft.) 



COMBAT DATA 


The marl undercarriage ooraiats of two h©gvy-duty wheeled 
units, retracting neatly fnto The lower fuselage for slorage. 


‘Backfire’ over Afghanistan 


STRIKE THE PANSHJIR: 

’Backfire 1 " squadrons 
based in the US^R oguid 
easily reach digram j 
Alghaniglun. They oflfflw' 
headed for tho PfmsKjtr 
vpjtey. north-east OliKabul. 

1 fie Tu-:>yMs were racked 
with the deal ruction r.i 
towns, villages and the 
concealed guemlip b.sfees 
of Afghan rebels. --— 




l 


h 




ROUTE! I H: 

The ’Rackflres 

crossed into 

Afghanistan over* 

highmounlaTn 

ranges, often using 

them to help mask IHf* 

mot 






t heir pjesence. 


SAFE FROM ATTACK: Flying high and lilted with 
decoy (lares and chaf! launchers, the Tu-22M was 
safe from the Afghans’ Stinger missiie system- 


MO WARRING: Sombirrg 
from high altitude, the 
TU-22M attacks weina sifsnt 
unlii tlie bombs were 
dropped. The ’Bachlires' 
roteased conveniional 
'iron 1 bombs weighing 
150Q kq (3,300 lb.), 500 kg 
(1,100 lb.) and 250 kg «,v.fi 
lb.). From October 1988 
the improved M-3 model 
joined th* earlier M-2 over 
Afghanistan. 


MAXIMUM SPEED 


ChelanL$* mJ lor tang-dislBew miiMjlarK. ihe Tu-22M compansatea; 
for Us slow speert wiih b very Jong range ar*d heavy vveaponn Joari. 
The Miraoe ard FE-1’. 1 vrere deuigdBd lor Shorler mi^slcsns. 

Tu-22M-3 'BACKFIRE^ 1 ( 

FB-111A 2334 kmfli |1.447 m.p.li-) ] 

MIRAGE IVP 2AS8 luflfll {1,4513 m.p.h-l 1 


flS-4 ’KITCHEN’ 


Known in III..- VvW 1 i3 lli« A8 I 'KiSchc-'i', 1'iu Kh 22 .win L.I 
rrnE3xin haa b tAfigB el nv®r 400 km and can curry Ml her a 
libU-Jnloron ruickiiu worhontt Cf Q l000-hg (2^0Q-U&.|i hlgh-fsifpkKiiwB 
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Aviation Factfile: Modern Aircraft 


Tupolev 


Tu-95 ‘Bear-D/E’ 

• Powerful strategic bomber • Ultra-long-range maritime patrol 



A The ' Bear-D ’ was 
usually not far from any NATO exercise, 
and frequently flew down the North Sea coast 
of Britain testing the reaction times of the 
RAF’s Lightning and Phantom interceptors. 


ne of the most majestic sights in 
aviation is the Russian ‘Bear’ 
bomber, cruising at high altitude 
with bare metal surfaces gleaming in the 
sun and vapour streaming back from its 
huge engines. This incredible giant has 
served Russia valiantly for more than 40 
years. Now almost all ‘Bears’ except the 
newest versions are close to retirement, 
and the big Tupolev bomber is becoming 
an increasingly rare sight. 
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PHOTO PILE 


Tupolev Tu-95 ‘Bear-D/E’ 




▼ A classic bomber 

‘ Bear ' sums up the Tu-95':; 
power and strength 
superbly well: never was a 
NATO reporting name more 
aptly chosen. 



A Eye in the sky 

NATO navies could expect to pick up 
a shadowing ‘Bead almost anywhere 
in the world. In war, the bomber’s task 
would have been to guide Soviet 
missiles onto US carriers. Other 
‘Bears’ carried nuclear-tipped 
weaponry such as AS-3 missiles. 


A Pre-jumbo giant 

The ‘Bear’ was used as the basis for 
the amazing Tupolev Tu-114, the 
largest and longest-ranged airliner 
before the Boeing 747. It could carry 
more than 200 passengers . 


A Maritime scour 

The * Bcar-D' was the 
most frequently 
encountered variant, 
growling over the 
world's oceans to 
gather maritime 
intelligence for the 
Soviet navy: 


▼ East-West relations 

Gett/ng in close to a ‘Bear’ gave NATO pilots and Tupolev 
crews a chance for some good-natured rivalry - never 
forgetting that in war the rivalry would have been deadly. 


I 


FACTS AND FIGURES 


>■ Bombers are designated Tu-S5; maritime 
reconnaissance and anti-submarine 
warfare variants are designated Tu-142. 

> The 'Bear' prototype Hew on 12 
November 1952, 

>- The Indian navy operates a small number 
of naval ‘Bears’, known as Tu-142Ms. 


► The ‘Sear'-based Tu-114 airliner was the 
biggest aircraft in the world when it flew 
on commercial routes In the early 1960s. 

> 'Bears' covered the world from bases in 
Cuba, Somalia, Angola and Vietnam. 

>■ Over 400 ‘Bears’ have been built in the 
type’s four-decade production run. 



















































Tupolev Tu-95 ‘Bear-D/E’ 


PROFILE 


In the shadow 
of the ‘Bear’ 


N ow i!) iis fill 11 (Jurat lu. 

the Tupokn, Tu-95 'Bear' 
is one ol the mu.sl 
visually stunning aircraft ever 
buih. It is unique in having 
swept wings anti turboprop 
engines, which use jel power to 
drive uiorinocs conna-rotaling 
propellers. Tupolev decided this 
was iiiie onh pmehea! way lo 
ac hit ! vv i' mg range and higli- 
niTude flight lor Btmilling anti 
inielligeiuv gathering duties, 
given 11se limitahf ms <il early 
Soviet (el engines. I'hr huge 
lu;hopiops marie the 1 Bear 
a I mo,si as fast is many jet 
Ik millers. The pilots in ihe Big 


mai'ilime palroller's flight deck 
are a! the controls ol one of ihe 
Biggest and heaviest militan 
planes in history, A dozen 
versions ol the Bear were Built, 
the 'ReaeD' acting hirst as a 
missile-guidance platform and 
11teii as a I'tliolo-ffconnaissan^ e 
machine when missiles ik> 
longer needed target updaling. 

In the ivp mnnlvemee n T • i he 
'IN u' e<mid even eomnmnu ate 
vv till Soviet salellites. The rarci 
Tit b5\JR 'Hear I ' was a simitar 
update of 'Rear As', 
inct h|xH aling elect n nm 
intelligence galhenng 
ccjuij it item 


f 






The 'Bear' was a truly 
international performer. The 
combination of its vast range 
and the Soviet Union’s many 
bases in client states meant that 
there was almost no part of the 
world’s oceans that could not be 
photographed, or attacked. 


For decades, 'Bears' flew 
along the fringes ol the West 
sharknvjng NATOs Heels and 
j trying out ihe secrets and 
testing rite reaction times ol 
opp< wing air delencc systems. 

\s l<mg as thev uere ist llie 
danger zone lhew wen 
invai ialsty inletc< r pkat aiu! 
escoili.'d |>y Allied Iigblei 
Tlit* 1 Ikatr-l>" remains m 
limited service willi about Is 
examples on strength. I he sight 
of a ’Bear', once a common 
occurrence, is now rare indeed 



Tu-95 RT ‘Bear-DP 


The mighty Tupolev ‘Bear’ was designed as a 
conventional bomber. Very early in its career, 
however, it was given a new role as a long-range 
target acquisition and maritime reconnaissance 
aircraft, finding targets for missile guidance. 


Tne fuselage of Tu-95 
contains a unique airomvV 
i-ycnqi.: Systran, in which a 
mu weyef-bell style Moor sect on 
tvariTR? the pilots lo safely 

a . . ; . -. 

laiT gunner hrti; a Ituor hatch. 


Hie 'Bear -s powered by four 

rrtassm Kuinelsov NK-12M 
litfboprotus. ihe nnosi powerful 
anginas ol IhoiF type uwi 
Lji nil r' ■' :y i - :vi or .• - m ■ 
contra - rota I ir v,j | jrt :i sutler a. 


NATO fighter pilots have had a lot of practice intercepting 
‘Bears’, and most Western knowledge of the type has come 
from such regular encounters . 


Tti-9$RT ^Bear-B* 


Type: long-range maritime reconnaissance/ 
r Missile guidance aircraft 

Pnwerplant: four I i,i8fi-kW {15 p 0QO-hp.) 
Kujsrtafsbv NK-12MV lurboprops 

Maximum speed: 925 km/h (573 rap, h.) et 
9000 rn (29,500 fU: cruising speed 710 hm/h 
(440 m.p li,] 

Range: 13,500 km {8.73Q mi.} 

Service ceil tug: 62,500 m (41 TOO ft.] 

Weights: empty 80.000 kg (176,000 Jb.); loaded 
108,000 kg (413 600 ltd " 

Armament: two 23-mm cannon in manned tail 
turret (other Bears' had up to six cannon and a 
wirtfi variety ol bombs, cruise missiles, 
torpedoes and depth charges) 

Dimensions: span 51.10 in (167 II. 7 in.) 

length 49.50 m (162 fs. 4 in.) 

heighl 12 12 m {39 ft. 8 in.) 
wing area 297 m (3,196 sq. It ) 


TTie "Bead haa a 
grateMy swyjpl 

: ' ‘ i 

tkjuses numerous 
steel ronic antennas. 



'Hie arJcttton ol a roll idl ing 
prolan meant it tat the ‘Bear's 
already masstvo range coufcf bo 
n.:crcidfid indefinitely, 



Hugo engine power and a graceful 
oivK-pl wirxj push the 'Bear' (aster than 
any Olher propeller-drivtirt aircraft, 
achieving jert like speeds in excess of 
900 kfii/Ti [560 rn p.h,). Jet power was 
consifkjffxJ few Ihe 'Bear' L »ut fiGrvSf 
adaptor 


Tim rfcfanflive armament of ihn 
'Eicai C included retractable dor sal 
and ventral lunrats and a manned 
lull lurrol, Ditch wilh Iwo 23-rrim 
cannon, Thn 'Bnar D‘ renamed only 
the rear gun turret 




COMBAT DATA 


The blister untfer the nose hGuejad Bn IssHe guidance 
ra< If ir aisodelecl wiih ilk: AS 5 Kangaroo cruise 
missile. The ntTir was Kepi in Ihe RT version but 
I >: ini ? , ir:s 1 miuyte oapabiiiy was tteteied-, 


Big Bulge «s a very pewuriul 
radar, able Iq dot pel a fetfge ship 
at over 250-km M 55-mi ,i ranine 


TTir? bltsfere on the rear (usolage ol the 
a 0ear T house etecirorug mielligance- 
geJhenng sensors. A reconnaissance 
camera pod is also wsibto under Ihu tear of 
the Ebii blister. 


Long eyes of the Soviet fleet 

THE RED FLEET: Soviet naval doctrine 
called tor lira elimination or American earner 
battle groups. As a result. Red Fleet 
warships were very heavily armed with 
large, long range missiles with heavy 
conventional or nuclear warheads, 


*% z- 


- '• • ■ 


MID-COURSE GUIDANCE: The largest of 
the Soviet anti ship missiles had very long 
ranges, far beyond any possibility of 
g i .nre • r - 'Punch platforms. For 

rt-^Kiniyin ttCK 

QOuim taiQSUrig updates from t 


TARGET LOCATION: In its Gold 
War maritime ruie. llie 'Bear' was 
tasked with locating American 
carrier battle groups either visually 
or by radar, and transmitting that 
location to ths Soviet fleet. 


ISOTMi 



a ■ -r- ’• - 'o ■■‘■-'iiv lull nd 111X4' 

c:uy,nL>i|i1y ni |cjr*:j rar icpti <ind encfurance. h*o Booing B-52 k ttM 
'BearV only r»vgl in this reflanJ. eifj«irjJly w|m:^l cany^ig u h^rwy 
weapons load Mo*« OWvufUwnnt marilimc p^lfpilets si»ch ns Ihe 
LncMrood P-3 OnCfi .mi ..ul i the s,rme league 
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Aviation Factfile: Modern Aircraft 


VOUGHT 


A-7 Corsair II 

• Maritime strike • Ground attack • Two-seat trainer 




A Surprisingly, 

the A-7 Corsair II has not found 
many export customers. It is a rugged, 
powerful attack aircraft which has good range 
and is able to carry a heavy weapons load. 


O riginally designed in the early 1960s 
as a light attack aircraft for the 
US Navy, the Corsair was also 
developed as a land-based tactical fighter for 
the USAF. Various improved versions were 
projected for the export market but, until 
recently, only two other countries had bought 
the type. One was Greece, which acquired 
60 A-7H and five TA-7H models, and the 
other was Portugal, whose A-7Ps and TA-7Ps 
are refurbished early-model Corsairs. 
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PHOTO FILE 


Vought A-7 Corsair II 





-4 Hellenic Corsair II 

Greek Corsair Us were based on 
the US Navy’s A-7E standard and 
designated A-7H. They were 
received in a camouflage schema 
similar to that of early USAF 
A-7Ds. Of the 60 delivered, about 
50 are still in service and operate 
in a similar anti-shipping role to 
Portuguese Corsair Us. 

◄ Wishful thinking 

Although this aircraft is marked in 
Pakistani national markings, the 
country never received the A-7. 

A Canadian air force bid to 
obtain the Corsair U early in 
the programme also failed. 


Two-seat TA-7H ► 

A two-seat trainer variant of the 
A-7E was produced for Greek 
air force conversion training. 
The Greek A-7 fleet has been 
strengthened by the addition of 
36 A-7Es and a few TA-7Cs. 




◄ Portugal’s A-7P 

A number of ex-US Navy A-7 A and B airframes were 
rebuilt as A-7Ps with 59.6-kN (13,400-lb.-thrust) 
TF30-P-408 turbo fans. About 30 A-7Ps remain in 
service, giving Portugal a potent attack capability: 


Portuguese conversion ► 

Ex-US Navy TA-7Cs were supplied to the 
Portuguese air force as TA-7Ps, some wearing 
standard US Navy colours . All TA-7Cs were 
produced by converting A-7B or C airframes. 



FACTS AND FIGURES 


> The first flight of the Corsair II was on 
27 September 1967; early A-7s flew from 
carriers during the Vietnam War. 

► Greek TA-7Hs are fully com bat-capable 
even though they are used for training. 

>- Some 80 per cent of the TA-7H’s parts 
are common with those of the A-7H. 


> Portuguese Corsair Us are compatible 
with the ALC-131 electronic 
countermeasures pod. 

> Portugal received 50 aircraft, which were 
delivered in two batches from 1981. 

>- About 35 aircraft in Portuguese service 
remain airworthy. 




























































Vought A-7 Corsair II 





PROFILE 


COMSAT DATA 


US Naval aircraft abroad 


| GRUMMAN F 14 TOMCATS Reports vary 


| VOUGHT F-& CRUSADER: France's 


rancemfng the airworthiness of Iran's 79 F- 1 4s, A&onavale retired ita F-Bs In 1 399. due to I heir 


At least one was loal to an Iraqi Mirage FI 


replacement by the Rafale M. 




■ McDonnell douglas a-4 skyhawk: 

Skyhawks have been war Inly exported, with 
Customers including Malaysia and New Zealand. 


A-7H Corsair II 

TVpd: light attack aircraft 

Powerpfanfc one ee(iS*DpC-ib.-thfusO 
Allison TF41-A-2 Lurtoofan 

Maximum speed: n23 km/h t696 ro,p.h-) in 

clean configuration ai sea level 

Initial climb rote: 4572 rrv'min [15,000 f.p.m,) 

Combat radius: 1 151 km (715 ml.) on ahi-io-hi 
mission profile 

Weights: empty 6938 kg (19,774 lb.J; maximum 
take-off 19,050 kg (41.910 lb.) 

Armament; one 20'jrtm cannon and mote than 
6004 kg (15,000 lb,) of bombs and missiles, 
including AGM-65 Maverick air-lo-surface 
missiles 

Dimensions: span 11.81 m (83 n 9 in.) 

length 14,06 m {46 ft. 2 in ) 

height 4 Rfl m (16 ft.) 

wing aria 34.03 rtr’(391 sq ft,) 


For many years the standard US aircraft gem fras 
been 1 ha MSI A-1 Vulcan, cannon This powerful, 
rattflbfe wnrjpo.il )i,js six totaling barrels and fires 
Through itiis pod nrn the lower fuselage,. 


Six pylons, three under o;jch wing, ntxwo of The fclit line give ihe 
A-7 the capability of carrying a heavy load of divers® weaponry. 
Each of Ihe inboard pylons can carry a T134-kg (2,500-lb.) toad, 
wtvki iho ouier Two on each side can carry 1687 kg 13.500 tj.J. 


Another reminder ol ifxj A 7& 
naval origins is tha underfusefaga 
arrester hook. Although only Ihe 
US Navy has operated A-7s from 
canters, the hook useful for 
emergency airfield landings 


Corsairs in 
foreign service 


^jbove; Portugal now 
operates its TA-7P and 
A-7P Corsair I Is in a 
wrap-around tactical 
camouflage scheme. 
All aircraft display 
their original US Navy 
serial numbers. 


A- .Tls were faxls wilh 
the FT-'41 engine, as 
introduced on the USAFs 
A /D and titer on lha 
A-7E. This iLcl-effiaeni 
powerptenl was a variant 
of (ha Rolls-Royce Spey, 
licanoa-built by Allison, 


G rvccu. was the first 

overseas t ustomcr for the 
Corsair. Its A~"T I, 4 land- 
based version of (he I S Navy's A- 
7[-*. llpw lor {lie first lime in May 
1975. It was bought primarily for 
anti-ship missions and has no 
provision for in-fliglu rduelhng. 
The T’A-71 J is a two-seal trainer 
Portugal's Corsairs wum originally 
A 7Rs. l ilted with a\ionics from 
lilt* A- 7 !\ inti USA! A-7|) variants, 
lilt* A-7P first Hew in October 
19,Sa. It am carry Maverick 
mraik's lor use against ships. 


luvn >i lengiiietuxi by the transfer 
of a further lraidl ol ex-11.S Navy 
(7 >r.saiis. 1'he additional aircraft are 
mainly A-Ties plus a a small 
numlier of TA-7C trainers. 

International Corsair If and Ill 
variants were studied in the 
mid-1980s, but nothing came of 
either project Canada, Pakistan 
and Switzerland were also 
inieuwmd in at 111 urini; fioisair Ms 
but no or-lers were ever placed, 
Interestingly, in l9U i the l ts Navy 
agreed to n.msler IK A "’I s to 
the Thai navy, opening a new 
chapter in the Corsair JIN career. 


Greek air force personnel know the A-7H as 
'Koursaro' and operate the aircraft in the long-range 
strike and anti-surface vessel roles. The aircraft fly in 
USAF-style camouflage with three squadrons. 


A pylon is riKiuntefi in ihis posilian on both sides ol 
IbR keelage, ll is used exdusivefy for the carriage ol 
AfM-9 Sidewinder masses few sell-defence, Pnnopel 
among Ihe offensive weapons in She Greek A - 7 
inventory is ihe ACM-65 Maverick, a weapon Hoi 
is so accurate that the isreefui have found 4 to l ie 
effective against vehicles evert without a warhead. 


A high hcj! wwx] was chosen Ilk Ihe 
Corsair k so lhal edoepate spare? 
wfts uvaitiiiblfl beneaiti the wing to 
hang large and bulky stores. while 
mainiaming deck clearance. 


Above: Having been designed for operation from the US Navy’s 
crowded carrier docks, the A-7 was produced with folding wings. 
This feafure has been retained in all subsequent variants. 


MAXIMUM SPEED 


Use Cofsnir II door, no: represent rhe sfoakosl of airciall a nil ffti?,. 
C’CMThme^i with ns non-aftortKirriing engir»e. prevents ii rrwn 
keeymq p;Mje* wrlh IhiMW HVCU Assigns, The TF41 engine, however, 
makes lh& aircraft very fuel efficieni. 


•.mamma n 


JAGUAR INTERNATIONAL 1352 hm/h (838 rn.fj.fi.) 


ntt knwTi [B3B m.p.h.) 


COMBAT RA0IUS 


Wliifi! the Jngnw 
Intwrieiianal 
(HWOA a cpwalra- 
cambol radius Than Ihe 
ArTH 4 BDCDinpRshas 
I In-; wiT- ft much lighlsn 
warlixad Elcub aimrati 
I iLm.i ytuxJ i HULpe fix 

tadicaJ ctayQns. 
ho'Aever. esfie-ciafly 
whan compEwad to Ike 
RussiEm MtG-27 

'Flog^er-D' which is 
tarery cepahit! ol a 
taolicat range -mission. 


A-7H COBSfllH II 
1151 km (715 ml.) 


JAGUAH INIERHAT10NAL 
3524 hm (ZTfltl ml.) 


Hill I 5FU llll.| 

T 


ARMAMENT 


All ol Ifme flhconlt iBaiura powarM in-twitt cannon. Ihji ow A-/h 
caroes by larlht* Inrgyit Wiir'uad Dolli Iho .Liqti.ix liili^m.il^nui.d 
and ihojfWH cjrry Iwti uir.tO-a*r rrussites lor :,eli riolnnce as 
standard acjulpivHH'it. 

A-7H CORSAIR II 1a 20-mm cannon 

8804-kg (IS.OQQ-lh.) bomblaad 

JAGUAR INTTERHATIONAL 2 j 30-mm cannon 
4763-kg (10,500-lb.) bomblaad, 


MtG-27 'FLOGGER-O' 


1 x 30-mm machine-gun 
3000-kg (6,600-lb.) bombload 


A-7H Corsair II 


































Aviation Factfile: Modern Aircraft 


Vought 


F-8E(FN) Crusader 

• Carrier fighter • Variable-incidence wing • Superb dogfighter 




A For all its success, the Crusader 
attracted few expod orders and is now a 
very rare aircraft. The Aeronavale retired 
its ageing fighters in 1999, replacing them 
with Rafale Ms. 


O ne of the most spectacular fighters 
ever, the Vought F-8 Crusader was 
chosen by the French Aeronavale in 
the early 1960s. At that time, the Crusader 
had already chalked up a superb record with 
the American Fleet and was soon to wage 
a near-perfect campaign against North 
Vietnamese MiGs. Entering French service 
in 1967, the Crusader became the backbone 
of France’s naval air power aboard the 
aircraft-carriers Clemenceau and Foch. 
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PHOTO FILE 




Vought F-8E(FN) Crusader 



T Turning tight 

The F-QE has excellent manoeuvrability, and pilots 
can out-turn many more modern fighters. 


<4 Quad launcher 

One of the weaknesses of many 
fighters in the early 1960s was 
their lack of weapon load . with 
only two missiles carried. The F-8E 
solved the problem by having a 
new twin missile rail on each side 
of the fuselage and four cannon. 


c, 





▼ Raised wing 

The flash of red paint above the fuselage shows 
the variable-incidence wing in the raised position. 



A Navy blue 

In the early years the F-8E was painted light-grey, 
but the aircraft now wear this all-over blue paint 
scheme to blend in with the sea. 

T Sidewinder aboard 

Unusually for a French aircraft, this F-8E of 14F 
carries an American-made Sidewinder missile in 
place of the usual MATRA weapons. 





FACTS AND FIGURES 


> France acquired 42 single-seat 
Crusaders, but it cancelled plans 
for six two-seat variants. 

>• A Crusader can tty at about twice the 
speed of a hullet fired from n pistol. 

>* The test prototype for the French navy 
made its first flight in February 1964. 


► The F-8EfFN) lands 50 km/h (30 m.p.h.J 
slower than American Crusaders, to permil 
duty an smaller French aircraft-carriers. 

>- The first production F-BE(FN) made its 
initial flight in June 1964. 

>■ Pilots considered the Crusader difficult to 
fly, but a real pleasure when mastered. 














































Vought F-8E(FN) Crusader 


PROFILE 


Gunfighter of 
the Aeronavale 


F rau li <>11 uvfs madtf a 

tlnui attic c In net- when lho\ 

turned to \inuuu fur ilit; 

1 -SI d J ; N> Crusader in 1% i. n 
quantum leap forward when 
chosen so replace lJat.- propellcr- 
di'iven I il oN Corsair :md ii*l 
Atjuilon Ulevekhpod Sea 
Venom). Willi minor dunces 
lo the winjj and lHunul:ir\ lawr 
system* I il i c‘c I lo | Ik- ( rusaalers 
i: i Ai ncrit a 11 servio . i!ic 
I R!'(|-\ ! Ix\ imc a siunniny 
[h i 1 1 >i mer in Hvik 1*. IijihI: 
vn Ii h lav. w ilh ihe new - 


^•ncralion Kulak' having 
entered sendee as a repacemcni. 
many regard the l'.i\isader as 
one of ilie finest 0^1 iters they 
ever flew. 

Although the Crusader can 
drop bombs and .mark ground 
largely, trie :\erona\ lie chose 
lo use die l\ > smelly as 
an air-lt > aii lighter, ’l lirv 
Crsisadei. .supj>orn-d A lik'd 
operations in (he Pnsiun Cull 
in iws’" all hough they were 
never emplt>yed :, i combai. 

< )nce a Wf a h l-< la o air vs .a i< >i\ 



Left: The F-8E could 
carry the MATH A R.530 
radar-guided missile. 

In firing trials this 
weapon had a 
poor record. 


Right: The Aeronavale conducted 
acceptance trials of the F-8E onboard the 
American carrier USS Shangri La 

i he d -MP l’’i\ \ which lacks a 
mi ; i-inode i ad.tr and 
liMig-iange riii.ssile.s, is now 
iHiEi lasted, anti Iias IKvn 
repbted ii service by ihe naval 
Rafale M. 


F-8E(FN) Crusader 

Type: single-seal carrier-based lighter 

PcWDiplant: one 4?, 60-hi N lIG.TDQdbt-thftJSl) 
Pratt & Whitney J57 P-2QA turbofei engine 

Maximum speed; tB27 km/h (T.133 m.p.h.) ni 
10,975 m {36,000 fl.) 

Cruising speeil: gqi km/b (553 m.p.h.) 

Range: 2253 km (1.397 mi.) 

Service ceiling: 17,660 m {58.M0 ft.:- 

Weights: empty 9030 kg ib ), maximum 

take-off 15.420 kg (33.924 lb,) 

Armament: four Coti-Srowning Mk 12 20-inm 
cannon, plus two It) four MATRA R.530 or 55D 
air-la-air missiles or two to four ArM-9 
Sidewinds air-to an missiles 

Dimensions: span 10,67 m (35 n. Bin) 

length 16.61 in (54 ft 6 in.) 

heiyhl 4450 m (S3 ft 0 in ) 

wing area 32.31 m (350 sq It.) 


F-SE(FN) Crusader 


Now operated only by 12F at Landivisiau, the F-8E is 
one of very few American types used by the French 
forces since 1960. The Aeronavale was the last 
operator of the F-8E, which has also been retired by 
the US Navy and the Philippines. 


II v F hi khl ,. tisorj r vn ten 

i. irw.|irijj u< 5 H Ot'tfy 11 i.LMiliJ not dalecl 

.iin :r. ill ,.il j if it] i ,h ii ii ■ i)vt:T water ur 
■;i>. in !■ Em at low .iiUni te 


COMBAT DATA 


f or escape from ihe 
aircraft, ihe F-8F was 
fitted with a Marlin-Baker 
section seat. The 
Crusader had a 
" COrntewliiajlii cockpit foi iS :i 
ora tiul rc-. I'wiml v-s'i iflly 


I tv- F -ML wan Ihe OHy I'isl 
IigfUtv ever wiiti ri variable 
itddenoe wing, Tha winy 
used boundary laypr conhbl 
tor 0 x 1 (3 lili during lake off 
and landing. Bullpup cm Zuni 
mckPitR be corner I 
ground attack, but the 
Ai 'rorci'jnio did not equip 


Power was provided tyy a 
single Ah / online, as user:! in 
the B- 52 . U- 2 . B -57 and 
KC- :3c The feed intake 
limited the arcrafl s s| joocJ 

to . Ilvj.11 4 . IN: f B 



Armameni consisted of four Colt 
20 ■ mm cannon, with two MATRA 550 
Magic infra-red homing missies. Jn Site 
1 EiH30^ Sidewinder or R.530 were earned 


Tlia F-bE. like ihe had wanirf-.i Im r- 11 ...- 


Variable incidence in action 



ANGLE OF 
ATTACK; Wings 
generate lid 
according to the 
angle ol attack - 
Ihe gnglo at which 
ihe wmg meets 
the oncoming 
airflow. The lili 
generated 
increases wilh the 
angle ot attack up 
to about 20 n when 
Ihe wmg stalls. 



sr 


MOVING WING: The Crufipdor pitot can Iroease 
(ho incidence ol Ihe wmg [the angle at which it ia 
mounted on the airfrarnfi). This ts carried out by a 
large hydraulic jack ih the ftrselage. For u given 
Incidence the aircraft's aflitude can be sowered, 
providing better cockpit visibility without krciiwj lift. 


0-r .J 


LOWER NOSE: The Crusader has more lift 
for a given arrspeed, and the pilot can fly 
wilh a lower nose attitude. This: gives him a 
betfef view.of tt.ie debk .on apprpaqh- 


MAXIMUM SPEED 


f bn CmsaUer was a «JiaHv»ly Mrnuii wnih only a 5 irHjte 

• iQir-if. ..und war- *101 fflfll nn Vie PhanEom c* MiG- 21 . HdwuvU*-, 
in a subsonif ongfight,. it wnis jus-l as last as any oth^r hyfiK’f and 
us ; ^qendary sg<li!y gave -I Ltn<j u-Uge over majuy M>G- 2 ls. 


RMRTqii ra m i 


F-BE[FN] 


7S49knVtid,5BB m.p.tej | 


UlfiUS UIC mH inii.Ti 11,362 m.ri.h.) 


- • | 

nrm J5?, kbm F-3E 
cOulct cirrrtSj- Cu j 

V" . ■ 

.iJ’lUnite- Thr? 
i^iafilcm M.nJ iwtce 
Itu: fmwer lTxJ '.v-'i-, 

one ei the ftraifll 
bitsrnptafi oi 4s 
dfly. Howvw, fuel 
and weapon lead 
oMeft meant 
a much lows# 
ocHhnfl 'h ;ar, 

.■Lll,iirk?d a fugtiL 

UUJLgll 

Wjival El^irtirs 
fotniiro fanpu. Jind 
ihP F-kE hrid a 
' f)!ii1(irrrr;ii" v 
HiirwKi in htnhly 

i l.n \ in i l’i! 
0:^1 Ol j-iIIi^iIaJITTW, 
iwtHcli rjiw:-; fi lunju 
ncTE^vj i in |hi i r. I 

1 ■ U 

.i ni.wjVh- rilL 3 
Tin Phonluin 
mnihiirsuteJ lud 

cpjrckty as h had 
Iwm anginas. 


PfWNTOH 
FCMk 1 
01,9011 m 


MURAGE 

IlfC 

16,500- m 

54 ,t da n.\ 


f-8E(FN) 

CFLllSADER 

i / mu 

(58 flflo It.) 


PHANTOM 
FG.Mk 1 

644 km (400 mi.} 
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Aviation Factfile: Modern Aircraft 


Yakovlev 


Yak-38 ‘Forger’ 

• Vertical take-off • Fleet air defence • Maritime strike 


/ 



A The Yak-38 gave the Soviet navy 
experience with high -performance jets at sea p 
and was a useful stepping stone towards the 
fixed-wing naval fighters now corning into 
service with the Russian navy. 


S ince 1976, the Yak-38 ‘Forger’ has 
been Moscow’s equivalent of the 
famous Harrier, but uses three 
powerplants instead of the Harrier’s one 
for vectored-thrust performance. The 
vertical take-off jet was designed to 
spring from the decks of ‘Kiev’-class 
carriers to defend the Russian fleet from 
Western patrol aircraft and saw service 
on Russia’s last ‘Kiev’ carrier, Gorshkov. 


PHOTO FILE 


Yakovlev Yak-38 ‘Forger’ 



M ‘Freestyle’ 

The Yak-141 ‘ Freestyle ’ 
is the follow-on to the 
Yak-38, with advanced 
avionics and increased 
speed and range. It has 
not been produced in 
quantity, and needs a 
foreign buyer. 


^ Conversion trainer 

The ‘Forger-B’ is the two-seat 
trainer variant of the Yak-38. This 
was a much-needed aircraft as 
the standard Yak-38 was always a 
very tricky aircraft to learn to fly. 
The trainer aircraft lacks 
underwing pylons, radar or infra¬ 
red systems, and is therefore not 
combat-capable. 


A On deck 

The ‘Forger’ was not an 
impressive aircraft by itself, but 
the overall ‘Kiev’-class package 
was capable and a real threat. 


Pacific fleet ► 

The Yak-38 could be seen all over the 
world as Sow'ef sea power expanded. The 
carrier Novorossiysk, based in Vladivostok , 
flew its ‘Forgers’ all over the Pacific, 


A Hover practice 

This Yak-38 is hovering, with the lift-engine 
intake doors opened just behind the 
cockpit, and jet blast churning the sea. 




■_ 


,^V 




FACTS AND FIGURES 


> The Yak-36 Freehand’ of 1967 was the 
test ship for the better-loo king 'Forged 

> The Yak-38 first carried out tsea trials on 
board the Kiev in the Black Sea, 

V About 90 'Forgers’ were built, but at 

least 37 have been lost in accidents (with 
32 pilots ejecting safely). 


► Each aircraft carrier had 12 single-seaters 
and a pair of two-seat trainers, 

>* Of four 'Kiev’-class carriers, only one 
remains in service with Yak-UBs. 

>■ The advanced Yakovlev Yak-141 

‘Freestyle’, a supersonic replacement for 
the ‘Forger 1 , has not entered service. 














































Yakovlev Yak-38 ‘Forger 





PROFILE 


■ ‘FORGEfV CARRIER: Carriers gfl Ihp 40,000 Ion 'Kiev' class 
had el through-deck. whmh enabled Ih+j-m to a g^riie with a dozen 
Yak '38s as wall as anti-submarine helicopters. 


Soviet naval 
‘jump-jet’ fighter 


T hu Yik-.SH lorgn shnvc.l 
excitement in dfw Wi-si 
when first seen aboard 
the A r kT iii the Mediterranean. 

I sing a nwin Uirbojei with twin, 
routing nozzles plus tarKlem Hr 
jets behind its mi kpit. she 
harm*A performed well in iis 
spet s;ilised domilin as :i V ST< )f. 
s Vesiieah'Slion bike-oft and 
Landing} naval lightei 
Hie Yak A«S was never 
designed to Ik. 1 in ihe c l is.s ol 
ecmveniiiaul tuv.il lighter- ii 
w ;t.s aimed ai w aiding (ill 
YA ! ( ) marjiime pain -I and 
strike airetvili sneli as the L-A 
Ori<in and BAe Nirm kI. Its 


latkir has only a very limited 
range, and it curried only the 
short-range inferred Atoll' 
missile and cannon, it had 
limited strike capability, wit It 
anna Mien? including the 
ungukled \'\->2 rocket ]>od 
and ihr short-range Vh-^ 'Kerry 
l;k di al missile Neither was 
suited to atlac king a \a ell- 
delend'al warship. 

I"ic 1‘orger' was tested, 
not ven MU eesslully, in 
Algliun. mum. Its main value 
to the Ko\ iel ilavv \va l< > 
gi\. 1 experte) u c 1 , i < >pei .uing 
jels at sett. 


The Yak-38 served aboard the ‘Kiev'-class aircraft 
carriers Kiev, Minsk, Wovoross/syfc and Baku (now 
renamed Admiral Gorshkov). This Yak-38 carries the 
badge of the Red Banner Northern Fleet. 


The air intake at thg base 
01 Ihfi fin dirocts cooing 
air into the aircraft's near 
electronjca boy. 


Ttie Yak aJl is hi ii< M> if i iMW.mi 
an automatic st&ciion system, 

WlltMl is I I.SJ.vJ ill tf L i- 
f 1.1 !■ ■ «: c 0. If,si lh .11 | 1 !': ■! ' 

whatl I.ikirxj oil o# 


Twin KoIicaov I ID :G Ml engines am 
itountuiJ txiTiinct the cockpit. They 


Soviet carrier evolution 

H HELICOPTER CARRIER: Ttia 'Moskva' class aoiieEired In 
the early 1960s. n was a cross between a carrier and a cruiser, 
and couid only operate helicopters. 


: : 


Trie Yak-38 radar is a simple modes 
wnh a audace search mode gnrf 
capable of giving ronptd data tar 
infra-red roisaflas. 


Aux ha:y otaw m doors were added lo 
(he mirikK wails, tp improve engine air 
(taw while m she hpvnr. 


The Yak ■ 38 uses a Harrisr-Eke System of 
aulosJabiEsars with reaction control jbes in 
the wingiips, nose and tall. 


The Yak-36 could not 
carry a major war load 
and was no match for 
land-based fighters , but it 
was more than capable of 
destroying enemy 
bombers and anti¬ 
submarine aircraft. 


i ■. inr i iy 1 i ;j u; um.ter Nnj (by n l 
peiliOfkM Iff the wuvi'- nun '-.firry 
■I- ■, Iiikg(4.400 i >of 

-n.'S. i r: Ulillr yj I - Jl nl : 

mlsrillr^ rind cannon pods 


Tim f;ni ‘ i hi'a J up 
i jiv.| ■!. Ly but III - '11 "it- 'IW-I. ■ 

V '.MUfjli! :iikJ .S' . !■. 

: irnu In 

moduli fighuai ■ lit 


rter filled 

r-i III'! U| . ■■■ i x • . j- 

I Iii" intakes to 

in if l< i 1 ,-' the 1 sir 1 1; 'AW. 


Thu !. ii ‘ 1 ii wifKi luk.1:-; U>< 
Mnpbi.mii I 'h 5< r.Vrji.js\ with . i 
Iiu i;p■ f;iilW' ■ n II.' l-i: I 

ni’iiioim A 6 Q 04 iliB ( 160 -guJ.) 
Ikjol tank r. ii -1 e fitted < mdr?i 
each why. 


the tradi'jonai Yak-38 
paint scheme was a 
naval blua but this i ms 


The imain Soyuz R-27 thnjsi angina 

exh.iL.sl!i rrough 1 win vef!r.i r,r; np^|08 
uretert i ■ 


■ SUPERCAR RfER: 

The last gasp al Soviet 
rmvaJ expansion y^is 
the supercarrigr Kuzmtnov, 
which was designed lo 
operate wrlh advanced 
fighters like the So-33 
'Flanker'. It has proved to 
be tar too expensive, 
however, for financial ly 
challenged Russia to 
contemplate putting 
into service. 


Yak-38 ‘Forger-A 1 

Type: sfngte-saat VTOL fighter 

Powerplanl: one t3e,eS-kN (15,(100-1 b,- thrust) 
MMPK 'Soyu^' (TumansKli) R-Z/V-300 turbojet; 
(wo 31.8^-kN RKRM (KoJiosov) RD-36-35FVR 
lift jets 

MaMimum speed: io&9 kmm 1625 m.p.h.) in 

‘olean 1 conditron at 11,000 m ( 36,000 ft ) 

Service ceiling: 12 000 m (30,000 It.} 

Weights: empty 74SS kg (16,467 lb.), loaded 
13,000 kg(2B,6QQ lb.) 

Armament: up to 2000 kg (4,400 ib.) oi 

underwing stores or four AA-fl 'Aphid’ air-lo-atr 

iTiisak&s 


Dimensions: 


span 
length 
height 
wing area 


7.32 m (24 ft,} 
16,50 m (51 ft.) 
4,37 m ft 4 ft.) 
18.50 m (199 sij it.) 


COMBAT DATA 


MAXIMUM SPEED 


"Mien ii «irsl £iptKjLin.'r.l, Awt-vm sKpens ■ i.»..«ji nwij -fi,|l |hc V*ik-30 
was cr^iabla ei travelling lastsr lhan sound, bul H has since been 
ChseeviWOd that tha Hussian |oi IS SUbaonin, .ind samswhal akwor 
ihon Brilfkin's Sen Httrrtfif. 

Yak-3S FORGER' 


SUPER ETENOftRO 

SEA HtHFUER FRS.Mk I 


COMBAT RADIUS 


TIhj penalty lor 
aanyirni wi^ipil 

i 1 T1-• Mi, L|;.• . 1 (' 

tuiymmi, wIsklti also 
up valuabt" 
in Iht 
t usOlaga, a a 

,tl Ih'Ih . 1 ir:y 
(R range TItH Fo*^ci' 
couxi nai maiL'Cr'i 
earlier v^sux’ia of 
the H.iir-.iir, \vfiile 
the Briilsh \c\'s 
capabHIty has nrsen 
gieatly enhanced the 
Yak’s riinge has 
remained h.'niiftd. 


WEAPONS LOAD 


1 lie primary task or n-w 
1 F<iri ji" 1 v.,i t: lo rtestroy 
Wealern in.mtiiiie «nd 

I u it' MJbniynnu wurlivn 

runM.yi .irMf ultriiiiiuilk. ii 
has hi^'i . <j»yen some 
:nr in •h,i!:km' l vjp,iln ay 

II oifinol tfliike us hard 
.i'i kind- biPlt.Hi l-iifiti^x 
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